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CONTENTS 


Dguidance 

Index by Function 1 — 3 

Symbology 1 —10 

Package Outlines 1 —12 

BIdata SHEETS (★ * under development) 

M74HC00P Quadruple 2-Input Positive NAND Gate 2 — 3 

★ M74HC00DP Quadruple 2-Input Positive NAND Gate 2-3 

★M74HCT00P Quadruple 2-Input Positive NAND Gate with LSTTL-Compatible Inputs - — 

M74HC02P Quadruple 2-Input Positive NOR Gate 2 — 6 

★ M74HC02DP Quadruple 2-Input Positive NOR Gate 2 — 6 

M74HC03P Quadruple 2-Input Positive NAND Gate with Open-Drain Outputs 2 — 9 

M74HC04P Hex Inverter 2-12 

★ M74HC04DP Hex Inverter 2 —12 

★M74HCT04P Hex Inverter with LSTTL-Compatible Inputs 

M74HCU04P Hex Unbuffered Inverter 2—15 

★ M74HCU04DP Hex Unbuffered Inverter 2 -15 

★M74HC05P Hex Inverter with Open-Drain Outputs 

★ M74HC05DP Hex Inverter with Open-Drain Outputs 

M74HC08P Quadruple 2-Input Positive AND Gate 2 —18 

★ M74HC08DP Quadruple 2-Input Positive AND Gate 2 —18 

★M74HC09P Quadruple 2-Input Positive AND Gate with Open-Drain Outputs 

M74HC10P Triple 3-Input Positive NAND Gate 2 —21 

★ M74HC10DP Triple 3-Input Positive NAND Gate 2 —21 

M74HC11P Triple 3-Input Positive AND Gate 2 —24 

★ M74HC11DP Triple 3-Input Positive AND Gate 2 —24 

M74HC14P Hex Schmitt-Trigger Inverter 2 —27 

★M74HC14DP Hex Schmitt-Trigger Inverter 2 —27 

M74HC20P Dual 4-Input Positive NAND Gate 2 —30 

★M74HC20DP Dual 4-Input Positive NAND Gate 2 —30 

★M74HC21P Dual 4-Input Positive AND Gate 

M74HC27P Triple 3-Input Positive NOR Gate 2 —33 

★ M74HC27DP Triple 3-Input Positive NOR Gate 2 -33 

★M74HC30P 8-Input Positive NAND Gate 

★ M74HC30DP 8-Input Positive NAND Gate 

M74HC32P Quadruple 2-Input Positive OR Gate 2 —36 

★ M74HC32DP Quadruple 2-Input Positive OR Gate 2 —36 

M74HC42P 1-of-10 Decoder 2 —39 

★M74HC51P 2-Wide, 2-!nput/2-Wide, 3-Input AND-OR-INVERT Gates 

★ M74HC51 DP 2-Wide, 2-lnput/2-Wide, 3-Input AND-OR-INVERT Gates 

M74HC73P Dual J-K Flip-Flop with Reset 2 -43 

M74HC74P Dual D-Type Flip-Flop with Set and Reset 2 -48 

★ M74HC74DP Dual D-Type Flip-Flop with Set and Reset 2 -48 

★M74HC75P Dual 2-Bit Transparent Latch 

M74HC76P Dual J-K Flip-Flop with Set and Reset 2 —53 

★M74HC85P 4-Bit Magnitude Comparator ; — ~ 

M74HC86P Quadruple 2-Input Exclusive OR Gate 2 —58 

★M74HC86DP Quadruple 2-Input Exclusive OR Gate 2 —58 

★M74HC107P Dual J-K Filp-Flop with Reset 2 -61 

M74HC109P Dual J-K Flip-Flop with Set and Reset 2 -66 
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M74HC112P 

★M74HC113P 

M74HC114P 

★M74HC123P 

★M74HC125P 

★M74HC126P 

★M74HC132P 

★M74HC133P 

M74HC137P 

M74HC138P 

★ M74HC138DP 
★M74HCT138P 

M74HC139P 

★ M74HC139DP 
★M74HC147P 
★M74HC148P 

M74HC151P 
★M74HC153P 
★M74HC154P 
★M74HC155P 
M74HC1 57P 

★ M74HC157DP 
M74HC158P 
M74HC160P 
M74HC161P 

★M74HC161DP 

M74HC162P 

M74HC163P 

★M74HC163DP 

M74HC164P 

★M74HC165P 

★M74HC166P 

★M74HC173P 

M74HC174P 

★ M74HC174DP 
M74HC175P 

★ M74HC175DP 
★M74HC190P 
★M74HC191P 
★M74HC192P 
★M74HC193P 
★M74HC194P 
★M74HC195P 
★M74HC221P 

M74HC237P 

★M74HC238P 

M74HC240P 

★ M74HC240DWP 
★M74HCT240P 

M74HC241 P 
★M74HC241DWP 


Dual J-K Flip-Flop with Set and Reset 2 —71 

Dual J-K Flip-Flop with Set 2 —76 

Dual J-K Flip-Flop with Set and Common Reset 2 —81 

Dual Retriggerable Monostable Multivibrator 

Quadruple 3-State Noninverting Buffer 

Quadruple 3-State Noninverting Buffer 


Quadruple 2-Input Schmitt-Trigger Positive NAND Gate 
13-Input Positive NAND Gate 


1-of-8 Decoder/Demultiplexer with Address Latch 2 —86 

1-of-8 Decoder/Demultiplexer 2 —91 

1-of-8 Decoder/Demultiplexer 2 —91 

1-of-8 Decoder/Demultiplexer with LSTTL-Compatible Inputs 

Dual 1-of-4 Decoder/Demultiplexer 2 —96 

Dual 1-of-4 Decoder/Demultiplexer 2 —96 

Decimal-to-BCD Priority Encoder 

Octal-to-BCD Priority Encoder 

8-Input Data Selector/Multiplexer 2 —100 


Dual 4-Input Data Selector/Multiplexer 

1-of-16 Decoder/Demultiplexer 

Dual 1-of-4 Decoder/Demultiplexer 


Quadruple 2-Input Noninverting Data Selector/Multiplexer 2 —105 

Quadruple 2-Input Noninverting Data Selector/Multiplexer 2 —105 

Quadruple 2-Input Inverting Data Selector/Multiplexer 2 —109 

Presettable BCD Counter with Asynchronous Reset 2—113 

Presettable 4-Bit Binary Counter with Asynchronous Reset 2—119 

Presettable 4-Bit Binary Counter with Asynchronous Reset 2—119 

Presettable BCD Counter with Synchronous Reset 2—125 

Presettable 4-Bit Binary Counter with Synchronous Reset 2 - — 131 

Presettable 4-Bit Binary Counter with Synchronous Reset 2 —131 

8-Bit Serial-Input/Parallel-Output Shift Register 2 —137 

8-Bit Serial-or Parallel-Input/Serial-Output Shift Register 

8-Bit Serial-or Parallel-Input/Serial-Output Shift Register with Reset 

Quadruple 3-State D-Type Flip-Flop with Common Clock and Reset 

Hex D-Type Flip-Flop with Common Clock and Reset 2 —142 

Hex D-Type Flip-Flop with Common Clock and Reset 2 —142 

Quadruple D-Type Flip-Flop with Common Clock and Reset 2 —146 

Quadruple D-Type Flip-Flop with Common Clock and Reset 2 —146 


Presettable BCD Up/Down Counter 

Presettable 4-Bit Binary Up/Down Counter 

Presettable BCD Up/Down Counter with Reset 

Presettable 4-Bit Binary Up/Down Counter with Reset 

4-Bit Bidirectional Universal Shift Register 

4-Bit Universal Shift Register 

Dual Monostable Multivibrator 


1-of-8 Decoder/Demultiplexer with Address Latch 2 —151 

1-of-8 Decoder/Demultiplexer 

Octal 3-State Inverting Buffer/Line Driver/Line Receiver 2 —156 

Octal 3-State Inverting Buffer/Line Driver/Line Receiver 2 —156 

Octal 3-State Inverting Buffer/Line Driver/Line Receiver with LSTTL-Compatible Inputs 

Octal 3-State Noninverting Buffer/Line Driver/Line Receiver 2 —160 

Octal 3-State Noninverting Buffer/Line Driver/Line Receiver 2 —160 
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★M74HCT241P Octal 3-State Noninverting Buffer/Line Driver/Line Receiver with LSTTL-Compatible Inputs 

M74HC242P Quadruple 3 -State Inverting Bus Transceiver 2 —165 

M74HC243P Quadruple 3-State Noninverting Bus Transceiver 2—169 

M74HC244P Octal 3-State Noninverting Buffer/Line Driver/Line Receiver 2 —173 

★M74HC244DWP Octal 3-State Noninverting Buffer/Line Driver/Line Receiver 2 —173 

★M74HCT244P Octal 3-State Noninverting Buffer/Line Driver/Line Receiver with LSTTL-Compatible Inputs 

★M74HC245P Octal 3-State Noninverting Bus Transceiver 

★M74HC245DWP Octal 3-State Noninverting Bus Transceiver 

M74HC251P 8-Input Data Selector/Multiplexer with 3-State Outputs 2 —177 

★M74HC253P Dual 4-Input Data Selector/Multiplexer with 3-State Outputs 

★M74HC257P Quadruple 2-Input Data Selector/Multiplexer with 3-State Outputs 2—182 

★M74HC258P Quadruple 2-Input Data Selector/Multiplexer with 3-State Outputs 

★M74HC259P 8-Bit Addressable Latch/1 -of-8 Decoder 

M74HC266P Quadruple 2-Input Exclusive NOR Gate 2—187 

★M74HC266AP Quadruple 2-Input Exclusive NOR Gate with Open-Drain Outputs 

M74HC273P Octal D-Type Flip-Flop with Common Clock and Reset 2 —190 

★M74HC273DWP Octal D-Type Flip-Flop with Common Clock and Reset 2 —190 

★M74HC279P Quadruple R-S Latch 

M74HC280P 9-Bit Odd/Even Parity Generator/Checker 2—194 

★M74HC283P 4-Bit Binary Full Adder with Fast Carry 

★M74HC298P Quadruple 2-Input Data Selector/Multiplexer with Output Latch 

★M74HC299P 8-Bit Bidirectional Universal Shift Register with 3-State Parallel Outputs 

★M74HC323P 8-Bit Bidirectional Universal Shift Register with 3-State Parallel Outputs 

★M74HC354P 8-Input Data Selector/Multiplexer With Data and Address Latches and with 3-State Outputs 

★M74HC356P 8-Input Data Selector/Multiplexer With Data and Address Latches and with 3-State Outputs 

M74HC365P Hex 3-State Noninverting Buffer with Common Enables 2 —197 

★M74HC365DP Hex 3-State Noninverting Buffer with Common Enables 2 —197 

M74HC366P Hex 3-State Inverting Buffer with Common Enables 2 —201 

M74HC367P Hex 3-State Noninverting Buffer with Separate 2-Bit and 4-Bit Sections 2 —205 

★M74HC367DP Hex 3-State Noninverting Buffer with Separate 2-Bit and 4-Bit Sections 2 —205 

M74HC368P Hex 3-State Inverting Buffer with Separate 2-Bit and 4-Bit Sections 2 —209 

★M74HC368DP Hex 3-State Inverting Buffer with Separate 2-Bit and 4-Bit Sections 2 —209 

M74HC373P Octal 3-State Noninverting D-Type Transparent Latch 2 —213 

★M74HC373DWP Octal 3-State Noninverting D-Type Transparent Latch 2 —213 

M74HC374P Octal 3-State Noninverting D-Type Flip-Flop 2 —218 

★ M74HC374DWP Octal 3-State Noninverting D-Type Flip-Flop 2 —218 

★M74HC375P Dual 2-Bit Transparent Latch 

★M74HC377P Octal D-Type Flip-Flop with Common Clock and Enable 

M74HC390P Dual 4-Stage Binary Ripple Counter with -r-2 and -5- 5 Sections 2 —223 

M74HC393P Dual 4-Stage Binary Ripple Counter 2 —228 

M74HC533P Octal 3-State Inverting D-Type Transparent Latch 2 —233 

M74HC534P Octal 3-State Inverting D-Type Flip-Flop 2 —238 

★M74HC540P Octal 3-State Inverting Buffer/Line Driver/Line Receiver 

★M74HC541P Octal 3-State Noninverting Buffer/Line Driver/Line Receiver 

★M74HC563P Octal 3-State Inverting D-Type Transparent Latch 

★M74HC564P Octal 3-State Inverting D-Type Flip-Flop 

★M74HC573P Octal 3-State Noninverting D-Type Transparent 

★M74HC574P Octal 3-State Noninverting D-Type Flip-Flop 

★M74HC595P 8-Bit Serial-Input/Serial-or Parallel-Output Shift Register with Latched 3-State Outputs 

★M74HC597P 8-Bit Serial-or Parallel-Input/Serial-Output Shift Register with Input Latch 

★M74HC640P Octal 3-State Inverting Bus Transceiver 
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★M74HC643P 

★M74HC645P 

★M74HC646P 

★M74HC648P 

★M74HC669P 

★M74HC670P 

★M74HC688P 

M74HC4002P 

★M74HC4017P 

★M74HC4020P 

★M74HC4022P 

★M74HC4024P 

★M74HC4040P 

★M74HC4049BP 

★M74HC4050BP 

★M74HC4051P 

★M74HC4052P 

★M74HC4053P 

★M74HC4066P 

★M74HC4075P 

M74HC4078P 

★M74HC4511P 

★M74HC4514P 

★M74HC4515P 

★M74HC4538P 

★M74HC4543P 


Octal 3-State Inverting and Noninverting Bus Transceiver 

Octal 3-State Noninverting Bus Transceiver 

Octal 3-State Noninverting Bus Transceiver and D-Type Flip-Flop 

Octal 3-State Inverting Bus Transceiver and D-Type Flip-Flop 

Presettable 4-Bit Binary Up/Down Counter 

4-By-4 Register File with 3-State Outputs 

8-Bit Equality Comparator 

Dual 4-Input Positive NOR Gate 2 —243 

Decade Counter/Divider 

14-Stage Binary Ripple Counter 

Octal Counter/Divider 

7- Stage Binary Ripple Counter 

12-Stage Binary Ripple Counter 

Hex Inverting Buffer/Logic-Level Down Converter 

Hex Noninverting Buffer/Logic-Level Down Converter 

8- Channel Analog Multiplexer/Demultiplexer 

Dual 4-Channel Analog Multiplexer/Demultiplexer 

Triple 2-Channel Analog Multiplexer/Demultiplexer 

Quadruple Analog Switch/Multiplexer/Demultiplexer with Enhanced ON-Resistance Linearity ••• 

Triple 3-Input OR Gate 

8-Input Positive NOR/OR Gate 2 —246 

BCD-to-Seven-Segment Latch/Decoder/Display Driver 

1-of-16 Decoder/Demultiplexer with Address Latch(“H’’ Level Output) 

1-of-16 Decoder/Demultiplexer with Address Latch(“L” Level Output) 

Dual Precision Monostable Multivibrator(Retriggerable, Resettable) 

BCD-to Seven-Segment Latch/Decoder/Display Driver for Liquid-Crystal Displays 
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INDEX BY FUNCTION (★ : under development) 

Conditions (V CC =4.5V, T a =— 40 — h85°C, switching characteristics are at C L =50pF) 

INVERTERS 


Type 

Circuit function 

Electrical characteristics 

Package 

outlines 

Page 

High- 

level 

output 

current 

(mA) 

Low- 

level 

output 

current 

(mA) 

Output 
propaga- 
tion time 
(L to H) 
(ns) 

Output 
propaga- 
tion time 
(H to L) 
(ns) 

M74HCU04P 

Hex Unbuffered Inverter 

-4 

4 

21 

21 

14P4 

2-15 

M74HCU04DP ★ 

Hex Unbuffered Inverter 

-4 

4 

21 

21 

14P2P 

2 -15 

M74HC04P 

Hex Inverter 

-4 

4 

24 

24 

14P4 

2 -12 

M74HC04DP ★ 

Hex Inverter 

-4 

4 

24 

24 

14P2P 

2 -12 

M74HCT04P ★ 

Hex Inverter with LSTTL-Compatible Inputs 

— 

— 

— 

— 

14P4 

— 

M74HC05P ★ 

Hex Inverter with Open-Drain Outputs 

— 

— 

— 

— 

14P4 

— 

M74HC05DP ★ 

Hex Inverter with Open-Drain Outputs 

— 

— 

H i 

— 

14P2P 

— 


NAND GATES 


M74HC00P 

Quadruple 2-Input Positive NAND Gate 

-4 


23 

23 

14P4 

2-3 

M74HC00DP ★ 

Quadruple 2-Input Positive NAND Gate 

-4 

4 

23 

23 

14P2P 

2-3 

M74HCT00P ★ 

Quadruple 2-Input Positive NAND Gate with 
LSTTL-Compatible Inputs 

— 

- 

- 

- 

14P4 

- 

M74HC03P 

Quadruple 2-Input Positive NAND Gate with 

Open-Drain Outputs 

- 

4 

32 

32 

14P4 

2-9 

M74HC10P 

Triple 3-Input Positive NAND Gate 

-4 

4 

24 

24 

14P4 

2 -21 

M74HC10DP ★ 

Triple 3-Input Positive NAND Gate 

-4 

4 

24 

24 

14P2P 

2 -21 

M74HC20P 

Dual 4-Input Positive NAND Gate 

-4 

4 

23 

23 

14P4 

2 -30 

M74HC20DP ★ 

Dual 4-Input Positive NAND Gate 

-4 

4 

23 


14P2P 

2 -30 

M74HC30P ★ 

8-Input Positive NAND Gate 

— 

— 

— 

— 

14P4 

— 

M74HC30DP ★ 

8-Input Positive NAND Gate 

— 

— 

— 

— 

14 P2P 

— 

M74HC133P ★ 

13-Input Positive NAND Gate 

— 

— 

— 

— 

16P4 

— 


AND GATES 


M74HC08P 

Quadruple 2-Input Positive AND Gate 

-4 

— T~ 1 

30 

30 

14P4 

2 -18 

M74HC08DP ★ 

Quadruple 2-Input Positive AND Gate 

-4 

4 

30 

30 

14P2P 

2 -18 

M74HC09P ★ 

Quadruple 2-Input Positive AND Gate with 

Open-Drain Outputs 

- 

— 

— 

— 

14P4 

- 

M74HC11P 

Triple 3-Input Positive AND Gate 

-4 

4 

31 

31 

14P4 

2 -24 

M74HC11DP ★ 

Triple 3-Input Positive AND Gate 

-4 

4 

31 

31 

14P2P 

2-24 

M74HC21P ★ 

Dual 4-Input Positive AND Gate 

— 

— 

— 

H 1 

14P4 

— 


NOR GATES 


M74HC02P 

Quadruple 2-Input Positive NOR Gate 

-4 

4 

23 

23 

14P4 

2-6 

M74HC02DP ★ 

Quadruple 2-Input Positive NOR Gate 

-4 

4 

23 

23 

14P2P 

2-6 

M74HC27P 

Triple 3-Input Positive NOR Gate 

—4 

4 

23 

23 

14P4 

2 -33 

M74HC27DP ★ 

Triple 3-Input Positive NOR Gate 

-4 

4 

23 

23 

14P2P 

2 -33 

M74HC4002P 

Dual 4-Input Positive NOR Gate 

-4 

4 

30 

30 

14P4 

2 —243 

M74HC4078P 

8-Input Positive NOR/OR Gate 

-4 

4 

33 

33 

14P4 

2-246 


OR GATES 


M74HC32P 

Quadruple 2-Input Positive OR Gate 

-4 

4 

25 

25 

14P4 

CO 

ro 

1 

CM 

M74HC32DP ★ 

Quadruple 2-Input Positive OR Gate 

-4 

4 

25 

25 

14P2P 

2 -36 

M74HC4075P ★ 

Triple 3-Input OR Gate 

— 

— 

— 

— 

1 4P4 

— 

M74HC4078P 

8-Input Positive NOR/OR Gate 

-4 

4 

33 

33 

14P4 

2 -246 


EXCLUSIVE OR GATE 


M74HC86P 

Quadruple 2-Input Exclusive OR Gate 

-4 

4 

30 

30 

14P4 

2-58 

M74HC86DP ★ 

Quadruple 2-Input Exclusive OR Gate 

-4 

4 

30 

30 

14P2P 

2 -58 
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EXCLUSIVE NOR GATE 


Type 

Circuit function 

Electrical characteristics 

Package 

outlines 

Page 

High- 

level 

output 

current 

(mA) 

Low- 

level 

output 

current 

(mA) 

Output 
propaga- 
tion time 
(L to H) 

(ns) 

Output 
propaga- 
tion time 
(H to L) 
(ns) 

M74HC266P 

Quadruple 2-Input Exclusive NOR Gate 

-4 

4 

30 

30 

14P4 

2 -187 

M74HC266AP^ 

Quadruple 2-Input Exclusive NOR Gate with 

Open-Drain Outputs 

— 

- 



14P4 

- 


AND-OR-INVERTER GATE 


M74HC51 P ★ 

2-Wide, 2-lnput/2-Wide, 3-Input AND-OR-INVERT Gates 

— 

— 

— 

— 

14P4 

— 

M74HC51 DP ★ 

2-Wide, 2-lnput/2-Wide, 3-Input AND-OR-INVERT Gates 

— 

— 


— 

14 P2P 

— 


BUFFERS/LINE DRIVERS 


Type 

Circuit function 

Output 

Electrical characteristics 

Package 

outlines 

Page 

2 state 

3 state 

High- 

level 

output 

current 

(mA) 

Low- 

level 

output 

current 

(mA) 

Output 
propaga- 
tion time 
(L to H) 
(ns) 

Output 
propaga- 
tion time 
(H to L) 

(ns) 

M74HC125P ★ 

Quadruple 3-State Noninverting Buffer 


Nl 

— 

— 

— 

— 

14P4 

— 

M74HC126P ★ 

Quadruple 3-State Noninverting Buffer 


Nl 

— 

— 

— 

— 

14P4 

— 

M74HC240P 

Octal 3-State Inverting Buffer/Line Driver 

/Line Receiver 


1 

-6 

6 

25 

25 

20 P4 

2 -156 

M74HC240DWP ★ 

Octal 3-State Inverting Buffer/Line Driver 

/Line Receiver 


• 

-6 

6 

25 

25 

20P2V 

2 -156 

M74HCT240P ★ 

Octal 3-State Inverting Buffer/Line Driver 
/Line Receiver with LSTTL-Compatible Inputs 


1 

- 

— 

- 

— 

20P4 

- 

M74HC241 P 

Octal 3-State Noninverting Buffer/Line Driver 

/Line Receiver 


Nl 

-6 

6 

29 

29 

20P4 

2 -160 

M74HC241DWP ★ 

Octal 3-State Noninverting Buffer/Line Driver 

/Line Receiver 


Nl 

-6 

6 

29 

29 

20P2V 

2 -160 

M74HCT241 P ★ 

Octal 3-State Noninverting Buffer/Line Driver 
/Line Receiver with LSTTL-Compatible Inputs 


Nl 

— 

- 

— 

— 

20 P4 

- 

M74HC244P 

Octal 3-State Noninverting Buffer/Line Driver 

/Line Receiver 


Nl 

-6 

6 

29 

29 

20 P4 

2 -173 

M74HC244DWP ★ 

Octal 3-State Noninverting Buffer/Line Driver 

/Line Receiver 


Nl 

-6 

6 

29 

29 

20P2V 

2 -173 

M74HCT244P ★ 

Octal 3-State Noninverting Buffer/Line Driver 
/Line Receiver with LSTTL-Compatible Inputs 


Nl 

- 

- 

— 


20 P4 

- 

M74HC365P 

Hex 3-State Noninverting Buffer with 

Common Enables 


Nl 

-6 

6 

30 

30 

16P4 

2 -197 

M74HC365DP^ 

Hex 3-State Noninverting Buffer with 

Common Enables 


Nl 

-6 

6 

30 

30 

16P2P 

2 -197 

M74HC366P 

Hex 3-State Inverter Buffer with 

Common Enables 


1 

-6 

6 

24 

24 

16P4 

2-201 

M74HC367P 

Hex 3-State Noninverting Buffer with 
Separate 2-Bit and 4-Bit Sections 


Nl 

-6 

6 

24 

24 

16P4 

2 -205 

M74HC367DP*r 

Hex 3-State Noninverting Buffer with 
Separate 2-Bit and 4-Bit Sections 


Nl 

-6 

6 

24 

24 

16P2P 

2 -205 

M74HC368P 

Hex 3-State Inverting Buffer with 

Separate 2-Bit and 4-Bit Sections 


1 

-6 

6 

24 

24 

16P4 

2-209 

M74HC368DP^ 

Hex 3-State Inverting Buffer with 

Separate 2-Bit and 4-Bit Sections 


1 

—6 

6 

24 

24 

16P2P 

2 -209 

M74HC540P ★ 

Octal 3-State Inverting Buffer/Line Driver 

/Line Receiver 


1 

— 

- 

— 

- 

20P4 

- 

M74HC541 P ★ 

Octal 3-State Noninverting Buffer/Line Driver 

/Line Receiver 


Nl 

- 

- 

— 

- 

20 P4 

— 

M74HC4049BP ★ 

Hex Inverting Buffer/Logic-Level 

Down Converter 

1 


' — 

— 

— 

- 

16P4 

- 

M74HC4050BP ★ 

Hex Noninverting Buffer/Logic-Level 

Down Converter 

Nl 


— 

— 

— 

— 

16P4 

- 


I Invert output Nl N on-inverted output 
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BUS TRANSCEIVERS 


Type 

Circuit function 

Output 

Electrical characteristics 

Package 

outlines 

Page 

2 state 

3 state 

High- 

level 

output 

current 

(mA) 

Low- 

level 

output 

current 

(mA) 

Output 
propaga- 
tion time 
(L to H) 
(ns) 

Output 
propaga- 
tion time 
(H to L) 

(ns) 

M74HC242P 

Quadruple 3-State Inverting Bus Transceiver 


1 

-6 

6 

25 

25 

20 P4 

2 -165 

M74HC243P 

Quadruple 3-State Noninverting Bus Transceiver 


Nl 

-6 

6 

25 

25 

20P4 

2 -169 

M74HC245P ★ 

Octal 3-State Noninverting Bus Transceiver 


Nl 

— 

— 

— 

— 

20P4 

— 

M74HC245DWP ★ 

Octal 3-State Noninverting Bus Transceiver 


Nl 

— 

— 

— 

— 

20P2V 

— 

M74HC640P ★ 

Octal 3-State Inverting Bus Transceiver 


1 

— 

— 

— 

— 

20 P4 

— 

M74HC643P ★ 

Octal 3-State Inverting and Noninverting 

Bus Transceiver 


Nl, 1 

- 

- 

- 

- 

20P4 

- 

M74HC645P ★ 

Octal 3-State Noninverting Bus Transceiver 


Nl 

— 

— 

— 

— 

20 P4 

— 

M74HC646P ★ 

Octal 3-State Noninverting Bus Transceiver and 
D-Type Flip-Flop 


Nl 

- 

- 

- 

- 

24P4D 

- 

M74HC648P ★ 

Octal 3-State Inverting Bus Transceiver and 
D-Type Flip-Flop 


1 

- 

- 

- 


24P4D 

- 


I : Invert output Nl : Non-inverted output 


SCHMITT TRIGGERS 


Type 

Circuit function 

Electrical characteristics 

Package 

outlines 

Page 

Positive- 

going 

threshold 

voltage 

(V) 

Negative- 

going 

threshold 

voltage 

(V) 

Output 
propaga- 
tion time 
(L to H) 

(ns) 

Output 
propaga- 
tion time 
(H to L) 

(ns) 

M74HC14P 

Hex Schmitt-Trigger Inverter 

-4 

4 

31 

31 

14P4 

CM 

1 

CM 

M74HC14DP ★ 

Hex Schmitt-Trigger Inverter 

-4 

4 

31 

31 

14P2P 

2 -27 

M74HC132P ★ 

Quadruple 2-Input Schmitt-Trigger Positive NAND Gate 

— 

— 

— 

— 

14P4 

— 


J-K FLIP FLOPS 


Type 

Circuit function 

Electrical characteristics 

Trigger 

o 

CO 

Reset 

Package 

outlines 

Page 

Opera- 

tion 

frequency 

(MHz) 

Setup 

time 

(ns) 

Hold 

time 

(ns) 

M74HC73P 

Dual J-K Flip-Flop with Reset 

21 

25 

0 

4 

— 

u 

14P4 

2 -43 

M74HC76P 

Dual J-K Flip-Flop with Set and Reset 

21 

25 

0 

4 

u 

u 

16P4 

2 -53 

M74HC107P ★ 

Dual J-K Flip-Flop with Reset 

21 

25 

0 

4 

— 

u 

14P4 

2 -61 

M74HC109P 

Dual J-K Flip-Flop with Set and Reset 

25 

25 

5 

t 

u 

u 

16P4 

2-66 

M74HC112P 

Dual J-K Flip-Flop with Set and Reset 

25 

25 

0 

4 

LI 


16P4 

2-71 

M74HC113P ★ 

Dual J-K Flip-Flop with Set 

21 

25 

0 

4 

TT 

— 

14P4 

CO 

1 

CM 

M74HC114P 

Dual J-K Flip-Flop with Set and Common Reset 

21 

25 

0 

4 

U 

ii 

14P4 

2-81 


t ' Positive-going edge 4 : Negative-going edge LI •' Active low-level 


A MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 


INDEX BY FUNCTION 


D-TYPE FLIP FLOPS 


Type 

Circuit function 

Electrical characteristics 

Trigger 

"S 

C/5 

Reset 

Package 

outlines 

Page 

Opera- 

tion 

frequency 

(MHz) 

Setup 

time 

(ns) 

Hold 

time 

(ns) 

M74HC74P 

Dual D-Type Flip-Flop with Set and Reset 

21 

25 

0 

t 

u 

u 

14P4 

2-48 

M74HC74DP ★ 

Dual D-Type Flip-Flop with Set and Reset 

21 

25 

0 

t 

u 

u 

14P2P 

2-48 

M74HC173P ★ 

Quadruple 3-State D-Type Flip-Flop with 

Common Clock and Reset 

- 

— 

— 

t 

- 

- 

16P4 

- 

M74HC174P 

Hex D-Type Flip-Flop with Common Clock and Reset 

21 

25 

5 

t 

— 

hr 

16P4 

2-142 

M74HC174DP^ 

Hex D-Type Flip-Flop with Common Clock and Reset 

21 

25 

5 

t 

— 

TJ 

16P2P 

C\J 

■'3- 

T 

CM 

M74HC175P 

Quadruple D-Type Flip-Flop with 

Common Clock and Reset 

24 

25 

5 

t 

— 

u 

16P4 

2-146 

M74HC175DP* 

Quadruple D-Type Flip-Flop with 

Common Clock and Reset 

24 

25 

5 

t 

— 

u 

16P2P 

2 -146 

M74HC273P 

Octal D-Type Flip-Flop with Common Clock and Reset 

21 

25 1 

0 

t 

— 

TT 

20P4 

2 -190 

M74HC273DWP ★ 

Octal D-Type Flip-Flop with Common Clock and Reset 

21 

25 

0 

t 

— 

JJI 

20P2V 

2 -190 

M74HC374P 

Octal 3-State Noninverting D-Type Flip-Flop 

24 

18 

12 

t 

— 


20P4 

2 -218 

M74HC374DWP ★ 

Octal 3-State Noninverting D-Type Flip-Flop 

24 

18 

12 

t 

— 


20P2V 

2 -218 

M74HC377P ★ 

Octal D-Type Flip-Flop with Common Clock and Enable 

— 

— 

— 

t 

— 

— 

20 P4 

— 

M74HC534P 

Octal 3-State Inverting D-Type Flip-Flop 

24 

18 

12 

t 

— 

— 

20P4 

2-238 

M74HC564P ★ 

Octal 3-State Inverting D-Type Flip-Flop 

— 

— 

— 

t 

— 

— 

20 P4 

— 

M74HC574P ★ 

Octal 3-State Noninverting D-Type Flip-Flop 

— 

— 

— 

t 

— 

— 

20P4 


M74HC646P ★ 

Octal 3-State Noninverting Bus Transceiver and 

D-Type Flip-Flop 

- 

— 

- 

t 

- 

— 

24P4D 

- 

M74HC648P ★ 

Octal 3-State Inverting Bus Transceiver and 

D-Type Flip-Flop 

- 

- 

— 

t 


- 

24P4D 

- 


t • Positive-going edge Rf : Active low-level 


SYNCHRONOUS BINARY COUNTERS 


Type 

Circuit function 

Electrical 

characteristics 

Trigger 

Preset 

Reset 

Package 

outlines 

Page 

Count 

frequency 

(MHz) 

M74HC161P 

Presettable 4-Bit Binary Counter with Asynchronous Reset 

21 

t 

<§> 

u® 

16P4 

2-119 

M74HC161DP* 

Presettable 4-Bit Binary Counter with Asynchronous Reset 

21 

t 

(D 

u® 

16P2P 

2-119 

M74HC163P 

Presettable 4-Bit Binary Counter with Synchronous Reset 

21 

t 

® 

u® 

16P4 

2 -131 

M74HC1 63DP^ 

Presettable 4-Bit Binary Counter with Synchronous Reset 

21 

t 

® 

U<D 

16P2P 

2-131 

M74HC191 P ★ 

Presettable 4-Bit Binary Up/Down Counter 

— 

t 

® 

— 

16P4 

— 

M74HC193P ★ 

Presettable 4-Bit Binary Up/Down Counter with Reset 

— 

t 

® 

n® 

16P4 

— 

M74HC669P ★ 

Presettable 4-Bit Binary Up/Down Counter 

— 

t 

d> 

— 

16P4 

— 


t : Positive-going edge R I Active high-level R I Active low-level ® *. Asynchronous © Synchronous 


SYNCHRONOUS DECADE COUNTERS 


M74HC160P 

Presettable BCD Counter with Asynchronous Reset 

21 

t 

® 


16P4 


M74HC162P 

Presettable BCD Counter with Synchronous Reset 

21 

t 

WSM 


16P4 

2 -125 

M74HC190P ★ 

Presettable BCD Up/Down Counter 

— 

t 

® 



— 

M74HC192P ★ 

Presettable BCD Up/Down Counter with Reset 

— 

t 

® 

n® 

16P4 

— 

M74HC4017P ★ 

Decade Counter/Divider 

— 

Note 

— 

IH3 

16P4 

— 


t • Positive-going edge R : Active high-level ]R • Active low-level ® Asynchronous (D I Synchronous 
Note •' Pos itive-going edge j , (CE is low-level) , when the CLOCK pin is used. Negative-going edge! , (CP is high-level) , when 
the CLOCK ENABLE pin is used. 
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MITSUBISHI HIGH SPEED CMOS 


INDEX BY FUNCTION 


OCTAL COUNTER/DIVIDER 


Type 

Circuit function 

Electrical 

characteristics 

Trigger 

Preset 

Reset 

Package 

outlines 

Page 

Count 

frequency 

(MHz) 

M74HC4022P ★ 

Octal Counter/Divider 

i - 

Note 


n 

1 6P4 

— 


A • Active high-level 

Note : Pos itive-going edge, t (CE is low-level) , when the CLOCK pin is used. Negative-going edge, I (CP is high-level) , when 
the CLOCK ENABLE pin is used. 

MONOSTABLE MULTIVIBRATORS 


Type 

Circuit function 

Electrical characteristics 

Retrigger 

Reset 

Package 

outlines 

Page 

External timing 
resistor/capacitor 
for setting output 
pulse width 

M74HC123P ★ 

Dual Retriggerable Monostable Multivibrator 

1~1 Mft/no restriction 

o 

O 

16P4 

— 

M74HC221 P ★ 

Dual Monostable Multivibrator 

1~1 MH/no restriction 

o 

o 

16P4 

— 

M74HC4538P ★ 

Dual Precision Monostable Multivibrator 
(Retriggerable, Resettable) 

1~1 Mfi/no restriction 

° 

o 

16P4 

- 


LATCHES 


Type 

Circuit function 

Electrical characteristics 

Enable 

Reset 

Package 

outlines 

Page 

Output 
propaga- 
tion time 
(L to H) 
(ns) 

Output 
propaga- 
tion time 
(H to L) 

(ns) 

Setup 

time 

(ns) 

Hold 

time 

(ns) 

M74HC75P ★ 

Dual 2-Bit Transparent Latch 

— 

— 

— 

— 

u 

— 

16P4 

— 

M74HC259P ★ 

8-Bit Addressable Latch/1 -of-8 Decoder 

— 

— 

— 

— 

u 

u 

16P4 

— 

M74HC279P ★ 

Quadruple R-S Latch 

— 

— 

— 

— 

— 

— 

16P4 

— 

M74HC373P 

Octal 3-State Noninverting D-Type Transparent Latch 

38 

38 

18 

12 

u 

— 

20 P4 

2 -213 

M74HC373DWP ★ 

Octal 3-State Noninverting D-Type Transparent Latch 

38 

38 

18 

12 

u 

— 

20P2V 

2 -213 

M74HC375P ★ 

Dual 2-Bit Transparent Latch 


— 

— 

— 

u 

— 

16P4 

— 

M74HC533P 

Octal 3-State Inverting D-Type Transparent Latch 

38 

38 

18 

12 

u 

— 

20 P4 

2 —233 

M74HC563P ★ 

Octal 3-State Inverting D-Type Transparent Latch 

— 

— 

— 

— 

u 

— 

20 P4 

— 

M74HC573P ★ 

Octal 3-State Noninverting D-Type Transparent Latch 

— 

— 

ZZ i 

— 

u 

— 

20P4 

— 


J~|_ • Active high-level : Active low-level 


SHIFT REGISTERS 


Type 

Circuit function 

Electrical 

characteristics 

Trigger 

Operating modes 

Reset 

Package 

outlines 

Page 

Right shift 

Left shift 

Parallel load 

Shift 

frequency 

(MHz) 

M74HC164P 

8-Bit Serial-Input/Parallel-Output Shift Register 

21 

T 1 

o 

— 

— 

u 

14P4 

2 -137 

M74HC165P ★ 

8-Bit Serial-or Parallel-Input/Serial-Output Shift Register 

— 

t 

o 

— 

o 

— 

16P4 

— 

M74HC166P ★ 

8-Bit Serial-or Parallel-Input/Serial-Output Shift Register with 
Reset 

— 

t 

O 

— 

o 

u 

16P4 

— 

M74HC194P ★ 

4-Bit Bidirectional Universal Shift Register 

— 

t 

o 

o 

o 

u 

16P4 

— 

M74HC195P ★ 

4-Bit Universal Shift Register 

— 

t 

o 

— 

o 

u 

16P4 

— 

M74HC299P ★ 

8-Bit Bidirectional Universal Shift Register with 

3-State Parallel Outputs 

- 

t 

o 

o 

o 

U 

20 P4 

- 

M74HC323P ★ 

8-Bit Bidirectional Universal Shift Register with 

3-State Parallel Outputs 

- 

t 

o 

o 

o 

u 

20 P4 

— 

M74HC595P ★ 

8-Bit Serial-Input/Serial-or Parallel-Output Shift Register with 
Latched 3-State Outputs 

- 

t 

o 

— 

— 

u 

16P4 

— 

M74HC597P ★ 

8-Bit Serial-or Parallel-Input/Serial-Output Shift Register with 
Input Latch 

_ 

t 

° 

— 

o 

° 

16P4 

- 


t • Positive-going edge ! Active low-level 
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MITSUBISHI HIGH SPEED CMOS 

INDEX BY FUNCTION 


BINARY RIPPLE COUNTERS 


Type 

Circuit function 

Electrical 

characteristics 

Trigger 

Reset 

Package 

outlines 

Page 

Count 

frequency 

(MHz) 

M74HC393P 

Dual 4-Stage Binary Ripple Counter 

21 

i 

n 

14P4 

2 -228 

M74HC4020P ★ 

14-Stage Binary Ripple Counter 

— 

i 

n 

16P4 

— 

M74HC4024P ★ 

7-Stage Binary Ripple Counter 

— 

i 

It 

14P4 

— 

M74HC4040P ★ 

12-Stage Binary Ripple Counter 

— 

i 

n 

16P4 

— 


i ' Negative-going edge J~1 Active high-level 


ASYNCHRONOUS DECADE COUNTER 

| M74HC390P | Dual 4-Stage Binary Ripple Counter with -H2 and -H5 Sections | 21 | I | J~[ | 16P4 | 2 — 223 | 

i Negative-going edge f l • Active high-level 


ANALOG SWITCHES/MULTIPLEXERS 


Type 

Circuit function 

Electrical characteristics 

Package 

outlines 

Page 

ON 

resistance 
•V,=2. 5V 

(n) 

Propagation time(ns) 

Data 
input to 
output 

Control 
(inhibit) 
input to output 

M74HC4051 P ★ 

8-Channel Analog Multiplexer/Demultiplexer 

— 

— 

— 

16P4 

— 

M74HC4052P ★ 

Dual 4-Channel Analog Multiplexer/Demultiplexer 

— 

— 

— 

1 6P4 

— 

M74HC4053P ★ 

Triple 2-Channel Analog Multiplexer/Demultiplexer 

— 

— 


16P4 

— 

M74HC4066P ★ 

Quad Analog Switch/Multiplexer/Demultiplexer with 
Enhanced ON-Resistance Linearity 

- 

- 

' 

14P4 

- 


DATA SELECTORS/DIGITAL MULTIPLEXERS 


Type 

Circuit function 

Output 

Electrical characteristics 

Propagation time(ns) 

Package 

outlines 

Page 

Strobe 
(inhibit) 
to output 

Select 
input 
to output 

Data 
input 
to output 

M74HC151P 

8-Input Data Selector/Multiplexer 

Nl, 1 

35 

63 

49 

16P4 

2 -100 

M74HC153P ★ 

Dual 4-Input Data Selector/Multiplexer 

Nl 

— 

— 

— 

16P4 

— 

M74HC157P 

Quadruple 2-Input Noninverting Data Selector/Multiplexer 

Nl 

29 

32 

32 

16P4 

2-105 

M74HC157DP* 

Quadruple 2-Input Noninverting Data Selector/Multiplexer 

Nl 

29 

32 

32 

16P2P 

2 -105 

M74HC158P 

Quadruple 2-Input Inverting Data Selector/Multiplexer 

1 

29 

32 

32 

16P4 

2 —109 

M74HC251 P 

8-Input Data Selector/Multiplexer with 3-State Outputs 

3S, Nl, 1 

55 

51 

49 

16P4 

2 -177 

M74HC253P ★ 

Dual 4-Input Data Selector/Multiplexer with 

3-State Outputs 

3S, Nl 

- 

- 

- 

16P4 

_ 

M74HC257P ★ 

Quadruple 2-Input Data Selector/Multiplexer with 
3-State Outputs 

3S, Nl 

38 

25 

25 

16P4 

2-182 

M74HC258P ★ 

Quadruple 2-Input Data Selector/Multiplexer with 
3-State Outputs 

3S, Nl 



- 

- 

16P4 

— 

M74HC298P ★ 

Quadruple 2-Input Data Selector/Multiplexer with 
Output Latch 

Nl 

— 

- 

- 

16P4 

- 

M74HC354P ★ 

8-Input Data Selector/Multiplexer with Data and 
Address Latches and with 3-State Outputs 

3S, Nl, 1 

— 

- 

- 

20P4 

- 

M74HC356P ★ 

8-Input Data Selector/Multiplexer with Data and 
Address Latches and with 3-State Outputs 

3S, Nl, 1 

— 

— 

- 

20P4 

- 


I '• Invert output Nl ’ Non inverted output 3S I 3-State output 
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MITSUBISHI HIGH SPEED CMOS 


INDEX BY FUNCTION 


DECODERS 


Type 

Circuit function 

Electrical 

characteristics 

Package 

outlines 

Page 

Output 
propaga- 
tion time 
(L to H) 

(ns) 

Output 
propaga- 
tion time 
(H to L) 
(ns) 

M74HC42P 

1 -of-10 Decoder 

38 

38 

1 6P4 

cn 

CO 

1 

CM 

M74HC137P 

1-of-8 Decoder/Demultiplexer with Address Latch 

43 

60 

1 6P4 

ro 

1 

00 

cn 

M74HC138P 

1-of-8 Decoder/Demultiplexer 

38 

50 

16P4 

2 -91 

M74HC1 38DP^ 

1 -of-8 Decoder/Demultiplexer 

38 

50 

16P2P 

2 -91 

M74HCT138P 

1-of-8 Decoder/Demultiplexer with LSTTL-Compatible Inputs 

— 

— 

16P4 

— 

M74HC139P 

Dual l-of-4 Decoder/Demultiplexer 

55 

55 

16P4 

2 -96 

M74HC139DP^ 

Dual 1-of-4 Decoder/Demultiplexer 

55 

55 

16P2P 

CD 

cn 

1 

CM 

M74HC154P ★ 

1 -of-1 6 Decoder/Demultiplexer 

— 

— 

24P4D 

— 

M74HC155P ★ 

Dual 1 -of-4 Decoder/Demultiplexer 

— 

— 

16P4 

— 

M74HC237P 

1-of-8 Decoder/Demultiplexer with Address Latch 

59 

47 

16P4 

2 -151 

M74HC238P ★ 

l-of-8 Decoder/Demultiplexer 

— 

— 

1 6P4 

— 

M74HC259P ★ 

8-Bit Addressable Latch/1 -of-8 Decoder 

— 

— 

16P4 

— 

M74HC451 1 P ★ 

BCD-to-Seven-Segment Latch/Decoder/Display Driver 

— 

— 

16P4 

— 

M74HC451 4P ★ 

1 -of-1 6 Decoder/Demultiplexer with Address Latch ("H” Level Output) 

— 

— 

24P4D 

— 

M74HC451 5P ★ 

1 -of-1 6 Decoder/Demultiplexer with Address Latch (“L” Level Output) 

— 

— 

24P4D 

— 

M74HC4543P ★ 

BCD-to-Seven-Segment Latch/Decoder/Display Driver for Liquid-Crystal Displays 

— 

— 

1 6P4 

— 


Segment Identification of M74HC4511P, M74HC4543P 


Decimal number 

0 

i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

Character 

n 

u 

i 

i 

~ 

l_ 

”1 

_l 

1 1 

1 

r 

j 

1 

u 

”1 

1 

n 

u 

n 

i 








ENCODERS 


Type 

Circuit function 

Electrical characteristics 

Package 

outlines 

Page 

Output 
propaga- 
tion time 
(L to H) 
(ns) 

Output 
propaga- 
tion time 
(H to L) 
(ns) 

M74HC147P ★ 

Decimal-to-BCD Priority Encoder 

— 

— 

16P4 

— 

M74HC148P ★ 

Octal-to-BCD Priority Encoder 

— 

— 

16P4 

— 

COMPARATORS 

M74HC85P ★ 

4-Bit Magnitude Comparator 


— 

16P4 

— 

M74HC688P ★ 

8-Bit Equality Comparator 

L- ... 

— 

20 P4 ~ 

— 

FULL ADDER 

M74HC283P ★ 

4-Bit Binary Full Adder with Fast Carry 

- 

- 

16P4 


PARITY GENERATOR/CHECKER 

M74HC280P 

9-Bit Odd/Even Parity Generator/Checker 

52 

52 

14P4 

2 -194 

REGISTER FILES 

M74HC670P ★ 

4-By-4 Register File with 3-State Outputs 



16P4 

- 
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MITSUBISHI HIGH SPEED CMOS 


SYMBOLOGY 


SYMBOLOGY 


Symbol 

Descriptions 

c, 

Input capacitance 


c L 

Load capacitance 

Extenally connected load capacitance 

Co 

Off-state output capacitance 

The output capacitance when the output is disabled 

Cp D 

Power dissipation capacitance 

Internal capacitance of the 1C calculated from operation supply current. 

Cx 

External timing capacitance 

Externally connected capacitance used to set the output pulse width of a monostable multivibrator. 

f, 

Input frequency 

The sine wave frequency applied to the input terminal 

f max 

Maximum repetition frequency 

Maximum input repetition frequency for normal 1C operation. 

GND 

Ground 


H 

Indicates the high logic level 

Used in voltage and current suffixes to indicate the high potential level. 

1 

Indicates current or input 

Currents flowing into ICs are taken to be positive and those flowing out as negative. 

•cc 

Supply current 

The current flowing into the V C c supply terminal. 

Idd 

Supply current 

The current flowing into the V DD supply terminal. 

1, 

Input current 

Input current flowing into an input terminal when a voltage is applied. 

I.H 

High-level input current 

The current flowing into an input when a specified high voltage is applied. 

«IL 

Low-level input current 

The current flowing into an input when a specified low voltage is applied. 

•o 

Output current 

Output currents flowing into ICs are taken to be positive and those flowing out as negative 

•OFF 

Off-state leakage current 

The current flowing between the input and output of an analog switch is in the off state. 

loH 

High-level output curent 

The current flowing out of an output which is in the high state. 

loL 

Low-level output current 

The current flowing out of an output which is in the low state 

loZH 

Off-state high-level output current 

The current flowing out of the off state output with a specified high output voltage applied. 

loZL 

Off-state low-level output current 

The current flowing out of the off state output with a specified low output voltage applied. 

L 

Indicates the low logic level 

Used in voltage and current suffixes to indicate the low potential level. 

O 

Indicates output 


Pd 

Power dissipation 

Product of the supply voltage and the supply current. 

Ri 

Input resistance 

Externally connected intput resistance. 

Rl 

Load resistance 

Externally connected load resistance. 

Roff 

OFF resistance 

The DC resistance between the input and output of an analog switch is in the off state. 

Ron 

ON resistance 

The DC resistance between the input and output of an analog switch is in the on state. 

Rx 

External connected timing resistor 

Externally connected resistor used to set the output pulse width of a monostable multivibrator. 

T a 

Operating free-air temperature 

The temperature of the environment surrounding an 1C. 

tf 

Fall time 

Amount of time for the clock pulse to change from high to low. 

th 

Hold time 

Amount of time that the input conditions must be held after related inputs are changed. 

T opr 

Operating temperatuer 

The ambient temperature range for normal 1C operation. 

tpd 

Propagation delay time 

Amount of time required from a change of input signal until the corresponding change in output, 
expressed as the average propagation time. 

tpHL 

High-level to low-level 
output propagation time 

Amount of time required from a change of input signal until the output changes from high-level 
to low-level. 

tpHZ 

Output disable time from 
high-level 

Amount of time required from a change of input signal until the output changes from high-level 
to high-impedance. 

tpLH 

Low-level to high-level 
output propagation time 

Amount of time required from a change of input signal until the ourtput changes from 
low-level to high-level 

tpLZ 

Output disable time from low-level 

Amount of time required from a change of input signal until the output changes from low-level 
to high-impedance. 

*PZH 

Output enable time to high-level 

Amount of time required from a change of input signal until the output changes from 
high-impedance to high-level 

tpZL 

Output enable time to low-level 

Amount of time required from a change of input signal until the output changes from 
high-impedance to low-level. 

tr 

Rise time 

Amount of time for the clock pulse to change from low to high 

tree 

Recovery time 

Time from the point at which the input states are cancelled until the next clock pulse may be 
applied. 

T stg 

Storage temperature 

The range of surrounding storage temperature for an 1C 

tsu 

Setup time 

Amount of time that the input conditions must be held before related inputs are changed. 
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MITSUBISHI HIGH SPEED CMOS 

SYMBOLOGY 


Symbol 

Descriptions 

tTHL 

High-level to low-level 
output transition time 

The time required for the output waveform voltage value to change from the 90% point 
to the 10% point 

t-TLH 

Low-level to high-level 
output transition time 

The time required for the output waveform voltage value to change from the 10% point 
to the 90% point 

tw 

Pulse width 

The time required for a pulse to change from one specified level to another 

two 

Output pulse width 

The width of the pulse appearing in the output of a monostable multivibrator 

Vcc 

V C c supply voltage 


Vdd 

V DD supply voltage 


Vee 

V EE supply voltage 


V h 

Hysteresis voltage 

This voltage is the difference between the positive-going threshold and the negative-going 
threshold voltages of the Schmitt trigger circuit 

V, 

Input voltage 

Voltage applied to an input 

V, H 

High-level input voltage 

The range of input voltages that represents a logic high in the system 

V,L 

Low-level input voltage 

The range of input voltages that represents a logic low in the system 

Vo 

Output voltage 

Voltage applied to or appearing at an ouptut 

Von 

High-level output voltage 

Voltage at an ouptut in the high state 

Vql 

Low-level output voltage 

Voltage at an output in the low state 

Vss 

V ss supply voltage 


V T 

Threshold voltage 

The input voltage beyond at which the output changes 

V t + 

Positive-going threshold voltage 

The threshold voltage at which the output changes when the input is changing from low to high 

V t — 

Negative-going threshold voltage 

The threshold voltage at which the output changes when the input is changing from high to low 

z 

Indicates the Off-state 

Indicates that the output is in the high-impedance state 
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MITSUBISHI HIGH SPEED CMOS 


PACKAGE OUTLINES 








MITSUBISHI HIGH SPEED CMOS 

PACKAGE OUTLINES 







MITSUBISHI HIGH SPEED CMOS 

PACKAGE OUTLINES 
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MITSUBISHI HIGH SPEED CMOS 


M74HC00P 

M74HC00DP 

QUADRUPLE 2-INPUT POSITIVE NAND GATE 


DESCRIPTION 

The M74HC00 is a semiconductor integrated circuit con- 
sisting of four 2-input positive-logic NAND, usable as nega- 
tive-logic NOR gates. 

FEATURES 

• High-speed: 8ns typ. (C L =15pF, \f cc —5\f) 

• Low power dissipation: 5/iW/package (max) 

(V CC =5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c = 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a =— 40 — f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC00 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS00. 

Buffered outputs Y improve input-to-output transfer charac- 
teristics and reduce to a minimum output impedance varia- 
tions with respect to input voltage variations. 

When both inputs A and B are high, the output Y will be- 
come low, and when at least one of the inputs is low, the 
output Y will become high. 


FUNCTION TABLE 


| Inputs i 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 



INPUTS 

OUTPUT 

INPUTS 

OUTPUT 


Outline 


14P4 

14P2P 


LOGIC DIAGRAM (EACH GATE) 


INPUTS 


b nCH> — 1 >°—° y output 


ABSOLUTE MAXIMUM RATINGS (T a =— 40 — |-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5-+7.0 

V 

V, 

Input voltage 


—0. 5 — V C c+0. 5 

V 

Vo 

Output voltage 


—0. 5 — V C c+0. 5 

V 

1 IK 

Input protection diode current 

V,<0V 

-20 

mA 

V, > V cc 

20 

•OK 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1 ) 

500 

mW 

Tstg 

Storage temperature range 


-65-+150 

°C 


Note 1 : M74HC00DP, T a = -40~+50°C and T a = 50~85°C are derated at -5mW/°C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC00P 
M 74 H COO DP 

QUADRUPLE 2-INPUT POSITIVE NAND GATE 


RECOMMENDED OPERATING CONDITIONS (T a = - 4 o~+ 85 °c) 


Symbol 

V C c 

Parameter 

Supply voltage 

Min 

2 

Limits 

Typ 

Max 

6 

Unit 

V 

v, 

Input voltage 




Vcc 

V 

| 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 



V CC = 2.0V 

0 


1000 


tr. tf 

Input risetime, falltime 

V cc = 4. 5V 

0 


500 

ns 



V cc = 6. OV 

0 


400 



ELECTRICAL CHARACTERISTICS 

Symbol 

Parameter 

Test conditions 



250 

Limits 

— 40~ 

+850 





Vcc(V) 

Mm 

Typ 

Max 

Min 

Ma 

V ih 

High-level input voltage 

V 0 = 0.1V, V cc - 
llol =20// A 

-0.1V 

2. 0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3. 15 

4.2 


V, L 

Low-level input voltage 

V 0 = Vcc-0.1V 

llol = 20// A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0 

1. 

1 

VoH 

High-level output voltage 

< 

II 

< 

X 

< 

•oh = —20// A 

Ioh = —20// A 

Ioh = —20// A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 





l 0H = —4. 0mA 

Ioh = —5. 2mA 

4.5 

6. 0 

4.18 

5.68 



4. 13 

5. 63 


VoL 

Low-level output voltage 

v t = V,H 

Iol == 20// A 

Iol = 20// A 

Iol = 20// A 

2.0 

4.5 

6.0 



o' o' o’ 


o o o 




Iol = 4. 0mA 

Iql = 5. 2mA 

4.5 

6.0 

1 


0. 26 

0. 26 


p p 

I.H 

High-level input current 

V, = 6V 

6. 0 



0. 1 


1 

1 IL 

Low-level input current 

> 

o 

II 

> 

6.0 



1 

p 


-1 

• cc 

Quiescent supply current 

Vi = V cc , GND, 

o 

II 

T? 

> 

6.0 



1.0 


10 


2 — 
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MITSUBISHI HIGH SPEED CMOS 


M74HC00P 
M 74 H COO DP 

QUADRUPLE 2-INPUT POSITIVE NAND GATE 


SWITCHING CHARACTERISTICS (v cc = 5v.T a = 2 5 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 15pF (Note 3) 



10 

ns 

t-THL 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



15 

ns 

tpHL 



15 


SWITCHING CHARACTERISTICS (v C c = 2~ev, t 3 = -40-+85O 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 




C L = 50pF (Note 3) 

6.0 



13 


16 




2.0 



90 


113 


tpLH 

Low-level to high-level and 


4.5 



18 


23 



high-level to low-level 


6.0 



15 


19 

ns 



2.0 



90 


113 

tpHL 

output propagation time 


4.5 



18 


23 





6.0 



15 


19 


C, 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance ( Note 2) 




25 




PF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = C PD • Vcc 2 * fi~Hcc * Vcc 


Note 3 Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC02P 

M74HC02DP 

QUADRUPLE 2-INPUT POSITIVE NOR GATE 


DESCRIPTION 

The M74HC02 is a semiconductor integrated circuit con- 
sisting of four 2-input positive-logic NOR, usable as nega- 
tive-logic NAND gates. 

FEATURES 

• High-speed: 8ns typ. (C L =15pF, V C c =5V) 

• Low power dissipation: 5^W/package (max) 

(V CC =5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c = 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: Ta= — 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC02 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS02. 

Buffered outputs Y improve input-to-output transfer charac- 
teristics and reduce to a minimum output impedance varia- 
tions with respect to input voltage variations. 

When both inputs A and B are low, the output Y will be- 
come high, and when at least one of the inputs is high, the 
output Y will become low. 


FUNCTION TABLE 


Inputs | 

Output 

A 

B 

Y 


L 

H 


L 

L 

■ 

H 

L 


H 

L 



LOGIC DIAGRAM (EACH GATE) 

/ 


INPUTS | A ° ^ 'V — *^>0 OY OUTPUT 


ABSOLUTE MAXIMUM RATINGS (T a = —40 — h85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 — h7. 0 

V 

v, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

v ° 

Output voltage 


-0. 5~Vcc+0. 5 

V 

l|K 

Input protection diode current 

V,< OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

V 0 > V cc 

20 

lo 

Output current, per output pm 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1 ) 

500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


Note 1 : M74HC02DP, T a = -40 — f-50°C and T a = 50~85°C are derated at -5mW/°C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC02P 

M74HC02DP 

QUADRUPLE 2-INPUT POSITIVE NOR GATE 


RECOMMENDED OPERATING CONDITIONS (T a = -40 — f-85°C ) 





Limits 





Min 

Typ 

Max 


Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


4-85 

°C 


V cc = 2. 0V 

0 


1000 


tn U 

Input risetime, falltime Vcc — 4. 5V 

0 


500 

ns 


Vcc = 6. 0V 

0 


400 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 


M74HC02P 

M74HC02DP 

QUADRUPLE 2-INPUT POSITIVE NOR GATE 


SWITCHING CHARACTERISTICS ( v cc = sv, T a = 25 c ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Mm 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 15pF (Note 3) 



10 

ns 

t-THL 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



15 

ns 

tpHL 



15 


SWITCHING CHARACTERISTICS <v C c = 2~6v,T a = -4o~+85t:) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85”C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Mm 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

1th l 

output transition time 


4.5 



15 


19 




C L = 50pF (Note 3) 

6.0 



13 


16 




2.0 



90 


113 


tpLH 

Low-level to high-level and 


4.5 



18 


23 



high-level to low-level 


6.0 



15 


19 

ns 



2.0 



90 


113 

tpHL 

output propagation time 


4.5 



18 


23 





6.0 



15 


19 


C, 

Input capacitance 





10 


10 

pF 

Cpo 

' Power dissipation capacitance (Note 2) 




31 




pF 


Note 2 C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula’ 

Pd = Cpo * Vcc 2 * fi~Mcc * Vcc 


Note 3 : Test Circuit 


INPUT V cc OUTPUT 



TIMING DIAGRAM 


9 


(1) The pulse generator (PG) has the following 

: = Cl characteristics (10%~90%)’ t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 

rrr capacitance and the probe input capacitance 
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MITSUBISHI HIGH SPEED CMOS 


M74HC03P 


QUADRUPLE 2-INPUT POSITIVE NAND GATE WITH OPEN-DRAIN OUTPUTS 


DESCRIPTION 

The M74HC03 is a semiconductor integrated circuit con- 
sisting of four 2-in^ut positive-logic NAND usable as nega- 
tive-logic NOR gates, with open-drain outputs. 

FEATURES 

• Open-drain outputs 

• High-speed: 10ns typ. (C L =15pF, V C c == 5V) 

• Low power dissipation: 5/iW/package (max) 

(Vcc^SV, T a =25°C, quiescent state) 

• High noise margin: 30 % of V C c. min (V CC = =4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: T a = — 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC03 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS^ logic 4000B series 
while giving high-speed performance equivalent to the 
74LS03. 

Open-drain outputs permit a versatile selection of high out- 
put impedances by means of externally connected load re- 
sistors. This makes “AND ties” a possibility, unlike the case 
of normal gates. 

When both inputs A and B are high, the output Y will be- 
come low, and when at least one of the inputs is low, the 
output Y will become high. 

Note that this 1C differs from the 74LS03 and a voltage 
higher than V C c can not be applied to the output. 


PIN CONFIGURATION (TOP VIEW) 


INPUTS 

OUTPUT 

INPUTS 

OUTPUT 



INPUTS 

OUTPUT 

INPUTS 

OUTPUT 


Outline 14P4 


* Open-drain outputs 



FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 
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MITSUBISHI HIGH SPEED CMOS 


M74HC03P 

QUADRUPLE 2-INPUT POSITIVE NAND GATE WITH OPEN-DRAIN OUTPUTS 


ABSOLUTE MAXIMUM RATINGS (t«- —40 — h85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5-+7.0 

V 

V, 

Input voltage 


—0. 5 — V C c+0. 5 

V 

Vo 

Output voltage 


— 0. 5 — Vcc+0- 5 

V 

• IK 

Input protection diode current 

V| < ov 

-20 

mA 

V, > Vcc 

20 

l<OK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

V 0 > Vcc 

20 

1 0 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65-+150 

°C 


RECOMMENDED OPERATING CONDITIONS Ov = - 40 ~+ 85 c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

_ T °P r 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

V cc = 2. 0V 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6. 0V 

0 


400 


ELECTRICAL CHARACTERISTICS 







Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 





V CC (V) 

Min 

Typ 

Max 

Min 

Max 






2.0 

1.5 



1.5 





Vn = 0. IV, Vr.c. 

-0.1V 







V, H 

High-level input voltage 

llol =20/iA (Note 2) 

4.5 

3. 15 



3. 15 


V 





6.0 

4.2 



4.2 







2.0 



0.5 


0.5 




Vo= Vr.r-0.1V 








V,L 

Low-level input voltage 

llol = 20/i A (Note 2) 

4.5 



1.35 


1.35 

V 





6.0 



1.8 


1.8 





Iol = 20//A 

2.0 



0. 1 


0. 1 





< 

£ 

CM 

II 

_o 

4.5 



0. 1 


0. 1 


VoL 

Low-level output voltage 

V, = V IH 

Iol = 20/u A 

6.0 



0. 1 


0. 1 

V 




Iol = 4. 0mA 

4.5 



0. 26 


0.33 





Iol = 5. 2mA 

6.0 



0. 26 


0. 33 


I.H 

High-level input current 

< 

II 

<y> 

< 

6.0 



0. 1 


1.0 

aA 

I.L 

Low-level input current 

V, = OV 

6.0 



-0.1 


-1.0 

| „ 

Maximum output leakage current 

< 

’ll 

< 

I 

< 

< 

o 

— V C c 

6.0 



0.5 ,j 


5.0 

aA 

•O 

< 

II 

< 

? 

< 

o< 

= GND 

6.0 



-0.5 


-5.0 

Icc 

Quiescent supply current 

V, = V C c, GND, 

< 

5J. 

O 

II 

_o 

6.0 



1.0 


10.0 

aA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC03P 


QUADRUPLE 2-INPUT POSITIVE NAND GATE WITH OPEN-DRAIN OUTPUTS 


SWITCHING CHARACTERISTICS ( v co = sv. r a = 25c ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTHL 

High-level to low-level output transition time 

R l = 1 Kfi 

C L = 15pF (Note 2) 



10 

ns 

fpLH 

Low-level to high-level and high-level to low-level 

output propagation time 

Rl = 1 Kfl, C L = 5pF (Note 2) 



20 

ns 

tpHL 

Rl = 1 Kfi, Cl = 15pF (Note 2) 



20 


SWITCHING CHARACTERISTICS (v cc = 2~ev. T a = - 4 o~+s 5 r) 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


250 

—40 — 1-850 


< 

0^ 

< 

Min 

yp 

Max 

Mm 

Max 

^THL 

high-level to low-level 

output transition time 

R l = 1 Kfl 

Cl = 50pF (Note 2) 

2.0 

4.5 

6.0 



75 

15 

13 


95 

19 

16 

ns 

tpLH 

Low-level to high-level and 

high-level to low-level 

output propagation time 

2.0 

4.5 

6.0 



125 

25 

21 


158 

32 

27 

ns 

tpHL 

2.0 

4.5 

6.0 



125 

25 

21 


158 

32 

27 

c, 

Input capacitance 





10 


10 

PF 

Co 

Output capacitance 

A or B = GND 


1 


10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 1 ) 




11 




PF 


Note 1 : Cp D is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula- 
Pd = Cpq • Vcc 2 * fi""Mcc * Vcc 


Note 2 I Test Circuit 


INPUT V cc OUTPUT V cc 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC04P 

M74HC04DP 

HEX INVERTER 


DESCRIPTION 

The M74HC04 is a semiconductor integrated circuit con- 
sisting of six inverters. 

FEATURES 

• High-speed: 10ns typ. (C L =15pF, V CC =5V) 

• Low power dissipation: 5/^W/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (Vcc == 4.5V 1 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c=2~6V 

• Wide operating temperature range: T a = — 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC04 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS04. 

Buffered outputs Y improve input-to-output transfer charac- 
teristics and reduce to a minimum output impedance varia- 
tions with respect to input voltage variations. 

When input A is high, the output Y is low, and when input A 
is low, the output Y will become high. 


FUNCTION TABLE 


Input 

Output 

A 

Y 

L 

H 

H 

L 



ABSOLUTE MAXIMUM RATINGS (T a =— 40 — unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 — 1-7. 0 

V 

V, 

Input voltage 


-0.5~V cc +0.5 

V 

V 0 

Output voltage 


—0. 5~V C c"H0- 5 

V 

1 IK 

Input protection diode current 

V,< OV 

-20 

mA 

V, > Vcc 

20 t 

Iok 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

Vo > Vcc 

20 

•o 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1 ) 

500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


Note 1 M74HC04DP, T a = -40 — h50°C and T a = 50~85°C are derated at -5mW/°C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC04P 

M74HC04DP 

HEX INVERTER 


RECOMMENDED OPERATING CONDITIONS (T a = -4o~+85t) 



ELECTRICAL CHARACTERISTICS 



MITSUBISHI 

ELECTRIC 
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MITSUBISHI HIGH SPEED CMOS 


M74HC04P 

M74HC04DP 

HEX INVERTER 


SWITCHING CHARACTERISTICS (v C o = 5v.T a = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

ItLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 15pF (Note 3) 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



17 

ns 

tpHL 



17 


SWITCHING CHARACTERISTICS ( Vcc = 2 '-'6V, T a = — 40'-'4-85°C ) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Mm 

Typ 

Max 

Min 

Max 



’ 


2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

1th l 

output transition time 


4.5 



15 


19 




C L = 50pF (Note 3) 

6.0 



13 


16 




2.0 



86 


108 


tpLH 

Low-level to high-level and 


4.5 



19 


24 



high-level to low-level 


6.0 



16 


20 

ns 



2.0 



86 


108 

tpHL 

output propagation time 


4.5 



19 


24 





6.0 



16 


20 


c, 

Input capacitance 





10 


10 

pF i 

Cpd 

Power dissipation capacitance (Note 2) 




26 




PF 


Note 2 : Cp D is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per inverter) 
The power dissipated during operation under no-load conditions is calculated using the following formula - 

Pd = C PD • Vcc 2 * fi"Hcc * Vcc 


Note 3 : Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%). t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HCU04P 

M74HCU04DP 

HEX UNBUFFERED INVERTER 


DESCRIPTION 

The M74HCU04 is a semiconductor integrated circuit con- 
sisting of six unbuffered inverters. 

FEATURES 

• High-speed* 7ns typ. (C L =15pF, V CC =5V) 

• Low power dissipation: 5/iW/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c == 2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HCU04 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS04. 

Unbuffered outputs Y make this device suitable for linear 
circuit applications such as oscillators and amplifier circuits 
as well as logic system applications. However, considera- 
tion must be given in linear circuit applications dissipated 
power is much greater than of the 4000B series. 

When input A is high, the output Y will become low, and 
when input A is low, the output Y will become high. 

FUNCTION TABLE 


Input 

Output 

A 

Y 

L 

H 

H 

L 



LOGIC DIAGRAM (EACH INVERTER) 



ABSOLUTE MAXIMUM RATINGS (T a = — 40 — F85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 — f-7.0 

V 

v, 

Input voltage 


—0. 5 — Vcc-FO. 5 

V 

Vo 

Output voltage 


—0. 5 — Vcc+0. 5 

V 

1 IK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

V 0 > V C c 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 

Tstg 

Storage temperature range 


-65—+150 

°C 


Note 1 : M74HCU04DP, T a = —40 — h50°C and T a = 50~85°C are derated at — 5mW/°C 
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MITSUBISHI HIGH SPEED CMOS 


M74HCU04P 

M74HCU04DP 

HEX UNBUFFERED INVERTER 


RECOMMENDED OPERATING CONDITIONS (T a = - 4 o~+ 85 °c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

v, 

Input voltage * 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°c 

tr. t f 

Input risetime, falltime 

No Limit 

ns 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

Test conditions 


Limits 

Unit 

25 °C 

— 40~ 

+85°C 


Vcc(V) 

Min 

Typ 

Max 

Mm 

Max 



Vo = 0.2V, llol = 20// A 

2.0 

1.7 



1.7 



V, H 

High-level input voltage 

Vo = 0.5V, llol = 20// A 

4.5 

3.6 



3.6 


V 



V 0 = 0.5V, llol =20// A 

6.0 

4.8 



4.8 





V 0 = V CC -0.2V, llol =20// A 

2.0 



0.3 


0.3 


V, L 

Low-level input voltage 

V 0 = Vcc-0. 5V, 1 1 0 1 = 20// A 

4.5 



0.8 


0.8 

V 



V 0 = V CC -0.5V, llol = 20// A 

6.0 



1.1 


1. 1 





2.0 

1.8 



1.8 





Vi — Vil, Ioh = -20//A 

4.5 

4.0 



4.0 



VoH 

High-level output voltage 


6.0 

5.5 



5.5 


V 



V| = GND, l OH = —4. 0mA 

4.5 

3. 98 



3.84 





V| = GND, l 0 H = -5. 2mA 

6.0 

5.48 



5. 34 






2.0 



0.2 


0.2 




-V, = V IH , Iol = 20//A 

4.5 



0.5 


0.5 


VoL 

Low-level output voltage 


6.0 



0.5 


0.5 

V 



V, = Vcc> Iol = 4. 0mA 

4.5 



0. 26 


0. 33 




V| = V CC , Iol = 5. 2mA 

6.0 



0. 26 


0. 33 


•lH 

High-level input current 

V, = 6V 

6.0 



0.1 


1.0 

//A 

I.L 

Low-level input current 

V, = 0V 

6.0 



-0.1 


o 

7 

Icc 

Quiescent supply current 

V, = V CC , GND, l 0 = 0//A 

6.0 



1.0 


10.0 

//A 
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MITSUBISHI HIGH SPEED CMOS 


M74HCU04P 

M74HCU04DP 

HEX UNBUFFERED INVERTER 


SWITCHING CHARACTERISTICS (v cc = 5 v,T a = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Mm 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 15pF (Note 3) 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 

I 


'3 

ns 

tpHL 



13 


SWITCHING CHARACTERISTICS (v co = 2~ev. r a = - 40 -+ 85 O 





Limits 


Symbol 

Parameter 

Test conditions 


25 “C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 




C L = 50pF (Note 3) 

6.0 



13 


16 




2.0 



82 


103 


tpLH 

Low-level to high-level and 


4.5 



16 


21 



high-level to low-level 


6.0 

! 


14 


18 

ns 



2.0 

1 


82 


103 

tpHL 

output propagation time 


4.5 



16 


21 





6.0 



14 


18 


C, 

Input capacitance 





15 


15 

PF 

CpD 

Power dissipation capacitance (Note 2) 




25 




PF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per inverter) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpp * Vqc 2 * fi+l C c * Vcc 


Note 3 : Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC08P 

M74HC08DP 

QUADRUPLE 2-INPUT POSITIVE AND GATE 


DESCRIPTION 

The M74HC08 is a semiconductor integrated circuit con- 
sisting of four 2-input positive-logic AND, usable as nega- 
tive-logic OR gates. 

FEATURES 

• High-speed: 9.5ns typ. (C L =15pF, Vcc = 5V) 

• Low power dissipation: 5/iW/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c» min (V C c=4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a =— 40 — f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC08 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS08. 

Buffered outputs Y improve input-to-output transfer charac- 
teristics and reduce to a minimum output impedance varia- 
tions with respect to input voltage variations. 

When both inputs A and B are high, the output Y will be- 
come high, and when at least one of the inputs is low, the 
output Y will become low. 


FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 




ABSOLUTE MAXIMUM RATINGS da = —40 — F85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 F7. 0 

V 

v, 

Input voltage 


-0. 5~V cc +0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

1 IK 

Input protection diode current 

V, <0V 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

v 0 <ov 

-20 

mA 

V 0 > V cc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note!) 

500. 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


Note 1 : M74HC08DP, T a = -40 — h50°C and T a = 50~85°C are derated at -5mW/°C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC08P 

M74HC08DP 

QUADRUPLE 2-INPUT POSITIVE AND GATE 


RECOMMENDED OPERATING CONDITIONS (t 8 = -4o~+85C) 


Supply voltage 
Input voltage 
Output voltage 

Operating temperature range 


Input risetime, falltime 


V cc = 2. OV 
V cc = 4. 5 V 
V cc = 6. OV 


Limits 

Min 

Typ 

Max 

2 


6 

0 


Vcc 

0 


Vcc 

-40 


+85 

0 


1000 

0 


500 

0 


400 


ELECTRICAL CHARACTERISTICS 


V | H High-level input voltage 


V | L Low-level input voltage 


Vqh High-level output voltage 


Vql Low-level output voltage 


Iih High-level input current 

1 1 1 _ Low-level input current 

Ice Quiescent supply current 


V 0 = 0.1V, Vcc-0. IV 
llo I =20 juA 


V 0 = 0.1V 
llo I =20M 


Ioh = -20M 
Ioh = — 20/iA 
Iqh = ~ 20/7 A 
Ioh = —4. 0mA 
Iqh = -5.2mA 
Iol = 20/iA 
Iol = 20/7 A 
Iol = 20/y A 
Iol = 4. 0mA 
Iol = 5. 2mA 


V, = 6V 

V, = OV 

Vi = V cc , GND, l o = 0/7A 


Limits 

25 °C 

— 40~ 

+85°C 

Min 

Typ Max 

Min 

Ma> 

1.5 


1.5 


3. 15 


3.15 


4.2 


4.2 



0.5 


0 . 


1.35 


1.3 


1.8 


1 . 

1.9 


1.9 


4.4 


4.4 


5.9 


5.9 


4. 18 


4. 13 


5.68 


5.63 



0 . 1 


0 . 


0.1 


0 . 


0 . 1 


0 . 


0. 26 


0.3 


0. 26 

i 

0.3 


0.1 


1 . 


- 0. 1 


— 1 . 


1.0 


10 . 


A MITSUBISHI 
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MITSUBISHI HIGH SPEED CMOS 


M74HC08P 

M74HC08DP 

QUADRUPLE 2-INPUT POSITIVE AND GATE 


SWITCHING CHARACTERISTICS (v cc = sv. T a = 250 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 15pF (Note 3) 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



15 

ns 

tpHL 



20 


SWITCHING CHARACTERISTICS (v C c = 2~6v,T a = -4o~+85C) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Mm 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 




C L = 50pF (Note 3) 

6.0 



13 


16 




2.0 



121 


151 


tpLH 

Low-level to high-level and 


4.5 



24 


30 



high-level to low-level 


6.0 



20 


25 

ns 



2.0 



121 


151 

tpHL 

output propagation time 


4.5 



24 


30 





6.0 



20 


25 


C, 

Input capacitance 





10 


10 

pF 

Cpo 

Power dissipation capacitance (Note 2) 




40 




PF 


Note 2 : Cp D is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula- 
Pd = Cpo * Vcc 2 * fi~Hcc ' Vcc 


Note 3 : Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC10P 

M74HC10DP 

TRIPLE 3-INPUT POSITIVE HAND GATE 


DESCRIPTION 

The M74HC10 is a semiconductor integrated circuit con- 
sisting of three 3-input positive-logic NAND, usable as 
negative-logic NOR gates. 

FEATURES 

• High-speed: 10ns typ. (C L =15pF, V C c = 5V) 

• Low power dissipation: 5/^W/package (max) 

(Vcc = 5V, T a =25°C, quiescent state) 

• High noise margin- 30% of V C c. min (V C c = 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c— 2~6V 

• Wide operating temperature range: T a = — 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC10 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS10. 

Buffered outputs Y improve input-to-output transfer charac- 
teristics and reduce to a minimum output impedance varia- 
tions with respect to input voltage variations. 

When all inputs A, B and C are high, the output Y will be- 
come low, and when at least one of the inputs is low, the 
output Y will become high. 


FUNCTION TABLE 


Inputs i 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = B C 




ABSOLUTE MAXIMUM RATINGS (T a = —40 — h85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 f-7. 0 

V 

V, 

Input voltage 


— 0. 5~Vcc"f“0. 5 

V 

Vo 

Output voltage 


—0. 5 — V cc +0. 5 

V 

1 IK 

Input protection diode current 

V,< OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pm 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1 ) 

500 

mW 

Tstg 

Storage temperature range 


-65 — H50 

°C 


Note 1 : M74HC10DP, T a = -40 — h50°C and T a = 50~85°C are derated at -5mW/°C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC10P 

M74HC10DP 

TRIPLE 3-INPUT POSITIVE NAND GATE 


RECOMMENDED OPERATING CONDITIONS (T a = -4o~+8sc) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

v, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

*r> tf 

Input risetime, falltime 

V CC = 2.0V 

0 


1000 

ns 

V CC = 4.5V 

0 


500 

V cc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25 °C 

—40 — h85°C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

V, H 

High-level input voltage 

V 0 = 0.1V, Vcc-0. IV 
llol = 20// A 

2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3. 15 

4.2 


V 

V,L 

Low-level input voltage 

Vo = Vcc-0. IV 
llol = 20/M 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

Voh 

High-level output voltage 

< 

< 

X 

< 

Ioh = ~ 20/M 

•oh = — 20/M 

Ioh = ~ 20/M 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh = —4. OmA 

Ioh = “5. 2mA 

4.5 

6.0 

4. 18 

5. 68 



4. 13 

5.63 


Vql 

Low-level output voltage 

v, = V, H 

Iol = 20/M 

Iol = 20/M 

Iol = 20/M 

2.0 

4.5 

6.0 


1 

0.1 

0. 1 

0.1 


0.1 

0.1 

0. 1 

V 

Iol = 4. OmA 

Iol = 5. 2mA 

4.5 

6.0 



0. 26 

0. 26 


0. 33 

0. 33 

I.H 

High-level input current 

V| = 6V 

6.0 



0.1 


1.0 

juA 

1 1 L 

Low-level input current 

< 

o 

< 

6.0 



-0. 1 


-1.0 

•cc 

Quiescent supply current 

V| = Vcc, GND, l 0 = 0/M 

6.0 



1.0 


10.0 

juA 
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MITSUBISHI HIGH SPEED CMOS 


M74HC10P 

M74HC10DP 

TRIPLE 3-INPUT POSITIVE NAND GATE 


SWITCHING CHARACTERISTICS (v cc = 5v, T a = 25 *c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 15pF (Note 3) 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



15 

ns 

tpHL 



15 


SWITCHING CHARACTERISTICS ( V cc = 2~6V, T a = -40 — F85°C ) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 




C L == 50pF (Note 3) 

6.0 



13 


16 




2.0 



95 


120 


tpLH 

Low-level to high-level and 


4.5 



19 


24 



high-level to low-level 


6.0 



16 


20 

ns 



2.0 



95 


120 

tpHL 

output propagation time 


4.5 



19 


24 





6.0 



16 


20 


C, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 2) 




36 




pF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = C PD • Vcc 2 * fi+lcc * Vcc 


Note 3 : Test Circuit 


INPUT V^ OUTPUT 



TIMING DIAGRAM 


9 


(1) The pulse .generator (PG) has the following 

C u characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 

• capacitance and the probe input capacitance 
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MITSUBISHI HIGH SPEED CMOS 


M74HC11P 

M74HC11DP 

TRIPLE 3-INPUT POSITIVE AND GATE 


DESCRIPTION 

The M74HC11 is a semiconductor integrated circuit con- 
sisting of three 3-input positive-logic AND, usable as nega- 
tive-logic OR gates. 

FEATURES 

• High-speed: 12ns typ. (C L =15pF, V CC =5V) 

• Low power dissipation: 5//W/package (max) 

(V C c = 5V, T a =25 0 C, quiescent state) 

• High noise margin: 30% of V C c. min (V CC =4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC11 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS11. 

Buffered outputs Y improve the input-to-output transfer 
characteristics and reduce to a minimum output impedance 
variations with respect to input voltage variations. 

When all inputs A, B and C are high, the output Y will be- 
come high, and when at least one of the inputs is low, the 
output Y will become low. 


FUNCTION TABLE 


Inputs 

Output 

A 

N 

Y 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

H 


N = B-C 


PIN CONFIGURATION (TOP VIEW) 


INPUTS 


INPUTS 


OUTPUT 



< 

o 

o 


Cl 

INPUT 

Y1 

OUTPUT 

C3 


B3 

INPUTS 

A3 


Y3 

OUTPUT 


Outline 


14P4 

14P2P 


LOGIC DIAGRAM (EACH GATE) 

AO — 

B ° — y — 

C o 


ABSOLUTE MAXIMUM RATINGS (T a = — 40 — h85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5~+7. 0 

V 

v, 

Input voltage 


—0. 5~V cc +0. 5 

V 

Vo 

Output voltage 


—0. 5 — Vcc+O- 5 

V 

1 1 K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

V 0 > V cc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1 ) 

500 

mW 

Tstg 

Storage temperature range 


-65—+150 

°C 


Note 1 : M74HC1 1 DP, T a = -40 — K50°C and T a = 50-85‘C are derated at -5mW/°C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC11P 

M74HC11DP 

TRIPLE 3-INPUT POSITIVE AND GATE 


RECOMMENDED OPERATING CONDITIONS (T a - - 4 o~+ 85 c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr> tf 

Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

V cc = 4. 5V 

o 


500 

Vcc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25 °C 

-40 — |-85°C 


Vcc(V) 

Mm 

Typ 

Max 

Min 

Max 

V, H 

High-level input voltage 

V 0 = 0.1V, Vcc-0. IV 

hoi = 20/M 

2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3. 15 

4.2 


V 

V, L 

Low-level input voltage 

V 0 = 0.1V 

hoi = 20m A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

X 

0 

> 

High-level output voltage 

< 

< 

X 

Ioh = ~20mA 

Ioh == —20u A 

Ioh = —20 m A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh = “4. 0mA 

Ioh = 5. 2mA 

4.5 

6.0 

4. 18 

5. 68 



4. 13 

5. 63 


VoL 

Low-level output voltage 

< 

II 

< 

X 

< 

Iol = 20mA 

Iol = 20mA 

Iol = 20 m A 

2.0 

4.5 

6.0 



0.1 

0. 1 

0.1 


0. 1 

0. 1 

0.1 

V 

Iol = 4. 0mA 

Iol = 5. 2mA 

4.5 

6.0 



0. 26 

0. 26 


0. 33 

0. 33 

l|H 

High-level input current 

V, = 6V 

6.0 



0.1 


1.0 

juA 

1 1 L 

Low-level input current 

< 

II 

o 

< 

6.0 



-0. 1 


— 1.0 

•cc 

Quiescent supply current 

V| = V CC , GND, l 0 = 0/M 

6.0 



1.0 


10.0 

juA 


V 


A MITSUBISHI 
ELECTRIC 


2-25 





MITSUBISHI HIGH SPEED CMOS 


M74HC11P 

M74HC11DP 

TRIPLE 3-INPUT POSITIVE AND GATE 


SWITCHING CHARACTERISTICS (Vcc = sv. t a = 25*0 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cu = 15pF ( Note 3) 



10 

ns 

^THL 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



20 

ns 

tpHL 



20 


SWITCHING CHARACTERISTICS (V cc = 2~6V, T a = -40~+85°C ) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

Ithl 

output transition time 


4.5 



15 


19 




Cl = 50pF (Note 3) 

6.0 



13 


16 




2.0 



125 


156 


tpLH 

Low-level to high-level and 


4.5 



25 


31 



high-level to low-level 


6.0 



21 


27 

ns 



2.0 



125 


156 

tpHL 

output propagation time 


4.5 



25 


31 





6.0 



21 


27 


C, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 2) 




34 




PF 


Note 2 ! Cpo is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cp D * Vcc 2 * fi“Hcc * Vcc 


Note 3 ! Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C u includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC14P 

M74HC14DP 

HEX SCHMITT-TRIGGER INVERTER 


DESCRIPTION 

The M74HC14 is a semiconductor integrated circuit con- 
sisting of six Schmitt-trigger inverters. 

FEATURES 

• High-speed: 12ns typ. (C L =15pF, V CC =5V) 

• Wide hysteresis voltage width: 0.8V (V C c = 5V, typ) 

• Low power dissipation: 5/iW/package (max) 

(V C c = 5V, Ta == 25°C ) quiescent state) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC14 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS14. 

Built-in Schmitt-trigger circuits prevent the occurrence of 
incorrect oscillations even when input signals having slow 
rise and fall times are applied. The Schmitt triggers ensure 
a signal of restored waveshape will appear at the output 
When input A is high, the output Y will become low, and 
when input A is low, the output Y will become high. 



LOGIC DIAGRAM 
(EACH SCHMITT-TRIGGER) 


INPUT A O 

— O Y OUTPUT 


FUNCTION TABLE 


Input 

Output 

A 

Y 

L 

H 

H 

L 


ABSOLUTE MAXIMUM RATINGS (T a = —40 — |-85 0 C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

V C c 

Supply voltage 


-0. 5 f-7. 0 

V 

V! 

Input voltage 


— 0. 5~VccH"0* 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

I.K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pm 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 

Tstg 

Storage temperature range 


-■65—+150 

°C 


Note 1 : M74HC14DP, T a = -40 — h50°C and T a = 50~85°C are derated at -5mW/r 
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MITSUBISHI HIGH SPEED CMOS 


M74HC14P 

M74HC14DP 

HEX SCHMITT-TRIGGER INVERTER 


RECOMMENDED OPERATING CONDITIONS <T a = -4o~+8ac) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


V C c 

V 

V 0 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

*r> tf 

Input risetime, falltime 

no restriction 



ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25°C 

-40 — h85°C 


V CC (V) 

Min 

Typ 

Max 

Min 

Max 

Vt+ 

Postive-gomg threshold voltage 

V 0 = 0.1V 
llol =20/2 A 

2.0 

4.5 

6.0 

0.7 

1.55 

2.1 


1.5 

3.15 

4.2 

0.7 

1.55 

2. 1 

1.5 

3.15 

4.2 

V 

V T - 

Negative-going threshold voltage 

Vo = Vcc~0.1V 
llol =20/2 A 

2.0 

4.5 

6.0 

0.3 

0.9 

1.2 


1.0 

2. 45 

3.2 

0.3 

0. 9 

1.2 

1.0 

2. 45 

3.2 

V 

v H 

Hysteresis voltage 

V 0 = 0.1V, Vcc-0.1V 
llol = 20// A 

2.0 

4.5 

6.0 

0.2 

0.4 

0.5 


1.2 

2.1 

2.5 

0.2 

0.4 

0.5 

1.2 

2. 1 

2.5 

V 

i 

0 

> 

High-level output voltage 

V| = V T - 

•oh = —20/2 A 

•oh = —20/2 A 

•oh ~ — 20/2 A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh = —4. 0mA 

Ioh = —5. 2mA 

4.5 

6.0 

4. 18 

5.68 



4. 13 

5. 63 


VOL 

Low-level output voltage 

v, = V T+ 

l 0 L = 20/2A 

Iol = 20/2A 

•oL = 20/2A 

2.0 

4.5 

6.0 



0.1 

0.1 

0.1 


0. 1 

0. 1 

0. 1 

V 

Iol = 4. 0mA 

Iol = 5. 2mA 

4.5 

6.0 



0.26 

0.26 


0. 33 

0. 33 

I.H 

High-level input current 

V, = 6V 

6.0 



0.1 


1.0 

juA 

I.L 

Low-level input current 

V| = ov 

6.0 



-0.1 


-1.0 

•cc 

Quiescent supply current 

V| = V CC , GND, I o = 0/2A 

6.0 



1.0 


10.0 

/uA 
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MITSUBISHI HIGH SPEED CMOS 


M74HC14P 

M74HC14DP 

HEX SCHMITT-TRIGGER INVERTER 


SWITCHING CHARACTERISTICS (v cc = 5 v,T a = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

f"TLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 15pF (Note 3) 



10 

ns 

Ith l 



10 

fpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



22 

ns 

fpHL 



22 


SWITCHING CHARACTERISTICS (v co - 2~ev, t 3 = - 40 -+ 85 O 





Limits 


Symbol 

Parameter 

Test conditions 


25C 

-40- 

+85°C 

Unit 




Vcc(V) 

Mm 

Typ 

Max 

Mm 

Max 





2.0 



75 


95 


Itlh 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

Ithl 

output transition time 


4.5 



15 


19 




C L = 50pF (Note 3) 

6.0 



13 


16 




2.0 



125 


156 


tpLH 

Low-level to high-level and 


4.5 



25 


31 





6.0 



21 


26 

ns 


high-level to low-level 


2.0 



125 


156 

tpHL 

output propagation time 


4.5 



25 


31 





6.0 



21 


26 


c, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 2) 




29 




PF 


Note 2 I C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per inverter) 
The power dissipated during operation under no-load conditions is calculated using the following formula - 
Pd = Cpo • V C c 2 * fi“Hcc * Vcc 


Note 3 I Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC20P 

M74HC20DP 

DUAL 4-INPUT POSITIVE NAND GATE 


DESCRIPTION 

The M74HC20 is a semiconductor integrated circuit con- 
sisting of two 4-input positive-logic NAND, usable as nega- 
tive-logic NOR gates. 

FEATURES 

• High-speed: 8ns typ. (C L =15pF, \/ cc =5\/) 

• Low power dissipation: 5/iW/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V cc , min (V C c— 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c == 2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC20 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS20. 

Buffered output Y improve input-to-output transfer charac- 
teristics and reduce to a minimum output impedance varia- 
tions with respect to input voltage variations. 

When all inputs A, B, C and D are high, the output Y will 
become low, and when at least one of the inputs is low, the 
output Y will become high. 


FUNCTION TABLE 


Inputs | 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 


N = B-C-D 


PIN CONFIGURATION (TOP VIEW) 




ABSOLUTE MAXIMUM RATINGS (T a =— 40 — H85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 F7. 0 

V 

v, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

V 0 

Output voltage 


-0. 5~Vcc+0. 5 

V 


Input protection diode current 

V,< OV 

-20 

mA 

l|K 

V, > V cc 

20 

1 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

■OK 

Vo > V CC 

20 

•o 

Output current, per output pin 

- 

±25 

mA 

•cc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 

Tstg 

Storage temperature range 


-65 — H50 

°C 


Note 1 : M7.4HC20DP, T a = -40 — |-50°C and T a = 50~85°C are derated at -5mW/°C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC20P 

M74HC20DP 

DUAL 4-INPUT POSITIVE NAND GATE 


RECOMMENDED OPERATING CONDITIONS <t« 


Supply voltage 
Input voltage 
Output voltage 

Operating temperature range 

Vcc = 2. OV 

Input risetime, falltime V C c = 4. 5V 
V cc = 6. OV 


ELECTRICAL CHARACTERISTICS 


Parameter 

Test conditions 

High-level input voltage 

V 0 = 0.1V, V cc - 
!l 0 l = 20//A 

-0.1V 

Low-level input voltage 

v 0 = Vcc-0.1V 
llol = 20M 

High-level output voltage 

< 

II 

< 

< 

loH = — 

l0H = — 

loH = “ 



loH = — 

•OH == — 

Low-level output voltage 

v, = V, H 

Iol = 20 

Iol = 2C 

Iol = 20 



Iol = 4. 

Iol = 5- 

High-level input current 

V, = 6V 

Low-level input current 

V, = OV 

Quiescent supply current 

V| = V CC , GND, 

3. 

o 

II 

_o 


2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3. 15 

4.2 


2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


4.5 

6.0 

4.18 

5. 68 



4. 13 

5.63 


2.0 

4.5 

6.0 



0 . 1 

0 . 1 

0. 1 


0. 1 

0 . 1 

0. 1 

4.5 

6.0 



0. 26 

0. 26 


0. 33 

0. 33 
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MITSUBISHI HIGH SPEED CMOS 


M74HC20P 

M74HC20DP 

DUAL 4-INPUT POSITIVE NAND GATE 


SWITCHING CHARACTERISTICS (v oc = sv, r a = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Mm 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 15pF (Note 3) 



10 

ns 

Ithl 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



15 

ns 

IpHL 



15 


SWITCHING CHARACTERISTICS (v oc = 2~ev, T a — 40 -+ 85 O 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C ' 

-40~ 

+85°C 

Unit 




Vcc(V) 

Mm 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 




Cl = 50pF (Note 3) 

6.0 



13 


16 




2.0 



90 


113 


tpLH 

Low-level to high-level and 


4.5 



18 


23 



high-level to low-level 


6.0 

1 


15 


19 

ns 



2.0 



90 


113 

tpHL 

output propagation time 


4.5 



18 


23 





6.0 



15 


19 


c, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 2) 




34 




PF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula 1 
Pd = Cpo * V C c 2 * fi“Hcc * Vqc 


Note 3 •’ Test Circuit 

INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC27P 

M74HC27DP 

TRIPLE 3-INPUT POSITIVE NOR GATE 


DESCRIPTION 

The M74HC27 is a semiconductor integrated circuit con- 
sisting of three 3-input positive-logic NOR, usable as nega- 
tive-logic NAND gates. 

FEATURES 

• High-speed: 8ns typ. (C L =15pF, V CC =5V) 

• Low power dissipation: 5/iW/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c=4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

® Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: Ta =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC27 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS27. 

Buffered outputs Y improve input-to-output transfer charac- 
teristics and reduce to a minimum output impedance varia- 
tions with respect to input voltage variations. 

When all inputs A, B and C are low, the output Y will be- 
come high, and when at least one of the inputs is high, the 
output Y will become low. 


FUNCTION TABLE 


Inputs j 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 


N = B + C 



LOGIC DIAGRAM (EACH GATE) 


INPUTS 



ABSOLUTE MAXIMUM RATINGS (T a = — 40~+85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

V C c 

Supply voltage 


-0.5 h7. 0 

V 

V, 

Input voltage 


—0. 5 — Vcc"H0. 5 

V 

Vo 

Output voltage 


—0. 5~V C cH“0' 5 

V 

1 1 K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 1 ) 

500 

mW 

Tstg 

Storage temperature range 


— 66—+150 

°C 


Note 1 : M74HC27DP, T a = -40~+50°C and T a = 50~85°C are derated at -5mW/‘C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC27P 

M74HC27DP 

TRIPLE 3-INPUT POSITIVE NOR GATE 


RECOMMENDED OPERATING CONDITIONS d a = -«~+85C) 





Limits 




Min 

Typ 

Max 

Unit 

Vcc 

Supply voltage 

2 


6 

V 

v, 

Input voltage 

0 


Vcc 

V 

V 0 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°c 


Vcc = 2. OV 

0 


1000 


tr. tf 

Input risetime, falltime Vcc = 4. 5V 

0 


500 

ns 


Vcc = 6. OV 

0 


400 




ELECTRICAL CHARACTERISTICS 


Parameter 

Test conditions 


25 C 

— 40~ 

+85°C 




Vcc(V) 

Min 

Typ 

Max 

Mm 

Max 

High-level input voltage 

V 0 = 0.1V 

1 lo 1 = 20M 

2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3. 15 

4.2 


Low-level input voltage 

V 0 = 0.1V, V cc 
Mol = 20/4 A 

-0.1V 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

High-level output voltage 

V, = V| L 

Ioh = —20/4 A 

•oh — —20/4 A 

Ioh = —20/4 A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 




Ioh ~ —4. 0mA 

Ioh = — 5. 2mA 

4.5 

6.0 

4. 18 

5.68 



4.13 

5. 63 


Low-level output voltage 

< 

II 

< 

< 

Iol = 20/4A 

Iol — 20/4 A 

Iol = 20/4A 

2.0 

4.5 

6.0 



poo 





Iol = 4. 0mA 

Iol = 5. 2mA 

4.5 

6.0 



0. 26 

0. 26 


0. 33 

0.33 

High-level input current 

< 

II 

< 

6.0 



0.1 



Low-level input current 

< 

II 

o 

< 

6.0 



-0. 1 



Quiescent supply current 

V| = V cc , GND, 

lo = 0/4A 

6.0 



1.0 
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MITSUBISHI HIGH SPEED CMOS 


M74HC27P 

M74HC27DP 

TRIPLE 3-INPUT POSITIVE NOR GATE 


SWITCHING CHARACTERISTICS (v cc = sv, t a = 25*0 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Mm 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 15pF (Note 3) 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



15 

ns 

tpHL 



15 


SWITCHING CHARACTERISTICS (v cc = 2 ~ev, r a = -40 — (-85*0 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

Ithl 

output transition time 


4.5 



15 


19 




C L = 50pF (Note 3) 

6.0 



13 


16 




2.0 



90 


113 


tpLH 

Low-level to high-level and 


4.5 



18 


23 



high-level to low-level 


6.0 



15 


19 

ns 



2.0 



90 


113 

tpHL 

output propagation time 


4.5 



18 


23 





6.0 



15 


19 


c, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 2) 




34 




PF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula* 

Pd = Cpo * Vcc 2 * fi~Hcc * Vcc 


Note 3 I Test Circuit 


INPUT v cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC32P 

M74HC32DP 

QUADRUPLE 2-INPUT POSITIVE OR GATE 


DESCRIPTION 

The M74HC32 is a semiconductor integrated circuit con- 
sisting of four 2-input positive-logic OR, usable as negative- 
logic AND gates. 

FEATURES 

• High-speed: 10ns typ. (C L =15pF, V CC =5V) 

• Low power dissipation: 5/iW/package (max) 

(V CC =5V, Ta=25 0 C, quiescent state) 

• High noise margin: 30% of V cc , min (V CC =4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: Vcc = 2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC32 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS32. 

Buffered outputs Y improve input-to-output transfer charac- 
teristics and reduce to a minimum output impedance varia- 
tions with respect to input voltage variations. 

When both inputs A and B are low, the output Y is low, and 
when at least one of the inputs is high, the output Y is high. 


FUNCTION TABLE 


Inputs 1 

Output 

A 

B 

Y 

L 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 


PIN CONFIGURATION (TOP VIEW) 


INPUTS 

OUTPUT 

INPUTS 

OUTPUT 



INPUTS 

OUTPUT 

INPUTS 

OUTPUT 


Outline 


14P4 

14P2P 



ABSOLUTE MAXIMUM RATINGS (T a = — 40 — h85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

V C c 

Supply voltage 


— 0. 5 h7. 0 

V 

V, 

Input voltage 


—0. 5 — Vcc+0' 5 

V 

Vo 

Output voltage 


-0. 5~V cc -l-0. 5 

V 

IlK 

Input protection diode current 

V, <0V 

-20 

mA 

V, > V cc 

20 

•ok 

Output parasitic diode current 

V o <0V 

-20 

mA 

V 0 > Vcc 

20 

•o 

Output current, per output pin 


±25 

mA 

•cc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Notel) 

500 

mW 

Tstg 

Storage temperature range 


-65—-H50 

°C 


Note 1 : M74HC32DP, T a = -40 — |-50°C and T a = 50-85’C are derated at -5mW/°C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC32P 

M74HC32DP 

QUADRUPLE 2-INPUT POSITIVE OR GATE 


RECOMMENDED OPERATING CONDITIONS (t,- -4o~+85c> 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC32P 

M74HC32DP 

QUADRUPLE 2-INPUT POSITIVE OR GATE 


SWITCHING CHARACTERISTICS (v cc = w, r a = 251 c) 



Parameter 

Test conditions 




— 


tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 15pF (Note 3) 



10 


W 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



18 

ns 

tpHL 



18 


SWITCHING CHARACTERISTICS (v cc = 2 -ev, r a = -<o~+85-c) 





Limits 


Symbol 

Parameter 

Test conditions 


25 “C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 




Cl = 50pF (Note 3) 

6.0 



13 


16 




2.0 



100 


125 


tpLH 

Low-level to high-level and 


4.5 



20 


25 



high-level to low-level 


6.0 



17 


21 

ns 



2.0 



100 


125 

tpHL 

output propagation time 


4.5 



20 


25 





6.0 



17 


21 


C, 

Input capacitance 





10 


10 

pF 

Cpo 

Power dissipation capacitance ( Note 2) 




30 




pF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = Cpo * V C c 2 * fi“Hcc * Vcc 


Note 3 ! Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (1 0%~90%): t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC42P 

1-OF-lO DECODER 


DESCRIPTION 

The M74HC42 is a semiconductor integrated circuit con- 
sisting of a BCD to decimal decoder. 

FEATURES 

• Active-low output 

• High speed: 17ns typ. (C L =15pF, V C c = 5V) 

• Low power dissipation: 20/iW/package (max) 

(V C c = 5V, Ta=25 0 C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c=4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: Vcc ==: 2~6V 

• Wide operating temperature range: T a =—40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC42 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS42. 

When a BCD code is applied to inputs AO, A1, A2 and A3, 
one of outputs Y0 through Y9 corresponding to this value 
will become low and all others will become high. Use AO for 
the least significant bit and A3 for the most significant bit. If 
a value of ten or greater is applied to the inputs (AO 
through A3), all outputs will become high. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC42P 


1-OF-lO DECODER 
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MITSUBISHI HIGH SPEED CMOS 


M74HC42P 

1-OF-lO DECODER 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25 'C 

—40 — h85°C 


V CC (V) 

Min 

Typ 

Max 

Mm 

Max 

V,H 

High-level input voltage 

V 0 = 0.1V, Vcc-0.1V 

1 1 0 1 = 20//A 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3. 15 

4.2 


V 

V,l 

Low-level input voltage 

V 0 = 0.1V, Vcc-0.1V 
hoi = 20/2 A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

1 

0 

> 

High-level output voltage 

< 

II 

< 

X 

< 

Ioh = —20// A 

Ioh = —20// A 

Ioh = — 20//A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh = —4. 0mA 

Ioh = —5. 2mA 

4.5 

6.0 

4. 18 

5.68 



4. 13 

5. 63 


VoL 

Low-level output voltage 

> 

X 

> 

II 

> 

Iol = 20// A 

Iol = 20// A 
l 0L = 20// A 

2.0 

4.5 

6.0 



0. 1 

0. 1 

0. 1 


0. 1 

0. 1 

0. 1 

V 

Iol = 4. 0mA 

Iol = 5. 2mA 

4.5 

6.0 



0. 26 

0. 26 


0. 33 

0.33 

IlH 

High-level input current 

V, = 6V 

6.0 



0. 1 


1.0 

juA 

l,L 

Low-level input current 

V, = OV 

6.0 



-0. 1 


-1.0 

Icc 

Quiescent supply current 

Vi = V cc , GND, I q = 0//A 

6.0 



4.0 


40.0 

JuA 


SWITCHING CHARACTERISTICS (v cc = w, T a = 250 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

Itlh 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 15pF (Note 2) 



10 

ns 

ItH L 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



25 

ns 

f PH L 



25 


SWITCHING CHARACTERISTICS (v oc = 2~6v,T a = - 40 ~+ 85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

Ithl 

output transition time 


4.5 



15 


19 




C L = 50pF (Note 2) 

6.0 



13 


16 




2.0 



150 


189 


tpLH 

Low-level to high-level and 


4.5 



30 


38 



high-level to low-level 


6.0 



26 


32 

ns 



2.0 



150 


189 

tpHL 

output propagation time 


4.5 



30 


38 





6.0 



26 


32 


c, 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance (Note 1) 




86 




PF 


Note 1 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = Cpo • Vcc 2 * fi~Mcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC42P 


1-OF-lO DECODER 


Note 2 : Test Circuit 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC73P 


DUAL J-K FLIP-FLOP WITH RESET 


DESCRIPTION 

The M74HC73 is a semiconductor integrated circuit con- 
sisting of two negative-edge triggered J-K flip flops with in- 
dependent control inputs. 

FEATURES 

• High-speed: (clock frequency) 50MHz typ. (C L =15pF 
V CC =5V) 

• Low power dissipation: 10/iW/package (max) 

(V CC =5V, T a =25 0 C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c = 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: Ta= — 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC73 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS73. 

The M74HC73 contains two edge-triggered J-K flip flops, 
each circuit with independent clock input CK, direct reset 
input R d , and both inputs J and K. 

When CK changes from high-level to low-level, the signals 
just previously input at J and K appear at outputs Q and Q 
in accordance with the function table given. When R D is 
low, Q and Q will become low and high respectively, 


PIN CONFIGURATION (TOP VIEW) 



INPUT 

■ OUTPUTS 

INPUT 

■ OUTPUTS 


Outline 14P4 


irrespective of other inputs. When used as a J-K flip flop, 
R d should be maintained at high. 

A unit, the M74HC107, having the same functions and elec- 
trical characteristics as the M74HC73 is also available. 

This offers easy mounting with pins 7 and 14 being GND 
and V cc respectively. 
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MITSUBISHI HIGH SPEED CMOS 


M74HC73P 

DUAL l-K FLIP-FLOP WITH RESET 


FUNCTION TABLE (Note 1 ) 


Inputs ! 

Outputs 1 

Rd 

CK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

4 

L 

L 

Q° 

Q° 

H 

1 

L 

H 

L 

H 

H 

4 

H 

L 

H 

L 

H 

4 

H 

H 

Toggle 

H 

L 

X 

X 

Q° 

Q° 

H 

H 

X 

X 

Q° 

Q° 

H 

t 

X 

X 

Q° 

Q° 


Note 1 


t • Change from low to high level 

l ! Change from high to low level 

X I Irrelevant 

Q° : Output state Q before clock input changed 

Q° : Output state Q before clock input changed. 

Toggle •' Inverted state before clock input changed 


ABSOLUTE MAXIMUM RATINGS (T a = - 40 ~+ 85 °c) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 1-7. 0 

V 

V, 

Input voltage 


—0. 5~V C c+0- 5 

V 

Vo 

Output voltage 


—0. 5 — Vcc+0- 5 

V 

I.K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

V 0 > V cc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65—+150 

°C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC73P 


DUAL J-K FLIP-FLOP WITH RESET 


RECOMMENDED OPERATING CONDITIONS d a = -40~+85c) 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC73P 

DUAL i-K FLIP-FLOP WITH RESET 


SWITCHING CHARACTERISTICS (v cc = 5 v i a = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

f max 

Maximum clock frequency 

C L = 15pF (Note 3) 

30 



MHz 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

t-THL 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q, Q) 



28 

ns 

tpHL 



28 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (R D — Q, Q) 



34 

ns 

tpHL 



34 


SWITCHING CHARACTERISTICS (v cc = 2~6v T a = - 4 o~+ 8 5 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40 ~ 

+85°C 

Unit 




> 

8 

> 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

31 



24 






2.0 



75 


95 


Itlh 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

1th L 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



160 


195 


fpLH 

Low-level to high-level and 

C L = 50pF (Note 3) 

4.5 



32 


39 



high-level to low-level 


6.0 



28 


34 

ns 


output propagation time 


2.0 



160 


195 

fpHL 

(CK-Q, Q) 


4.5 



32 


39 





6.0 



28 


34 





2.0 



195 


235 


fpLH 

Low-level to high-level and 


4.5 



39 


47 



high-level to low-level 


6.0 



34 


40 

ns 


output propagation time 


2.0 



195 


235 

fpHL 

(Rd — Q, Q) 


4.5 



39 


47 





6.0 



34 


40 


c, 

Input capacitance 





10 


10 

PF 

Cpd 

Power dissipation capacitance (Note 2) 




109 




PF 


Note 2 I C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpo * V C c 2 * fi"Hcc * Vqc 


TIMING REQUIREMENTS (v cc = 2~6v,Ta=-40~+85’c) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

-40- 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

80 



101 



t w 

CK, R d pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 






2.0 

100 



125 




J, K setup time with 









f su 




4.5 

20 



25 


ns 


respect to CK 


6.0 

17 



21 






2.0 

0 



0 




J, K hold time with 









th 




4. 5 

0 



0 


ns 


respect to CK 


6.0 

0 



0 






2.0 

100 



125 




R d recovery time with 












4. 5 

20 



25 


ns 


respect to CK 


6.0 

17 



21 
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MITSUBISHI HIGH SPEED CMOS 

M74HC73P 


DUAL i-K FLIP-FLOP WITH RESET 


Note 3 : Test Circuit 


(1) The pulse generator (PG) has the following 

C L characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes sti ly wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 








MITSUBISHI HIGH SPEED CMOS 


M74HC74P 

M74HC74DP 

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET 


DESCRIPTION 

The M74HC74 is a semiconductor integrated circuit con- 
sisting of two positive-edge triggered D-types flip flops 
with independent clock, data, and direct set and reset 
inputs. 

FEATURES 

• High-speed: (clock frequency) 40MHz typ. 

(C L =15pF, V CC =5V) 

• Low power dissipation: 10/iW/package (max) 

(V C c == 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (Vcc^.SV, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC74 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS74. 

The M74HC74 contains two independent D-type flip flops, 
each circuit with independent clock input CK, direct set in- 
put S D , and direct reset input R D . 

When used as a D-type flip flop, S D and R D should be 
maintained at high-level. When CK changes from low-level 


PIN CONFIGURATION (TOP VIEW) 



DIRECT 
RESET INPUT 

DATA INPUT 
CLOCK INPUT 

DIRECT 
SET INPUT 

OUTPUTS 


Outline 


14P4 

14P2P 


to high-level, the signals just previously input at D appears 
at outputs Q and Q in accordance with the function table 
given. 

Use of S D and R D permits direct R-S flip flop operation. 
When S D and R D are low, Q and Q will both become high 
but when S D and R D simultaneously become high, the con- 
dition of Q and Q cannot be predetermined. 
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M74HC74P 

M74HC74DP 

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET 


FUNCTION TABLE (Note i) 


Inputs | 

Outputs 

Sd 

Rd 

CK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H * 

H* 

H 

H 

L 

X 

Q° 

Q° 

H 

H 

t 

H 

H 

L 

H 

H 

t 

L 

L 

H 

H 

H 

H 

X 

Q° 

Q° 

H 

H 

i 

X 

Q° 

Q° 


Note 1 : X : Irrelevant 

t • Change from low to high level 
1 : Change from high to low level 

Q° : Output state Q before clock input changed 
Q° : Output state Q before clock input changed 

* : When_S D and_R D are low, Q and Q will become both high-level but 
when S D and R D simultaneously become high, the condition of Q and Q 
cannot be predetermined 


ABSOLUTE MAXIMUM RATINGS (T a =— 40 — h85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 h7. 0 

V 

V, 

Input voltage 


—0. 5 — Vcc+0- 5 

V 

V 0 

Output voltage 


—0. 5~V C c+0- 5 

V 

Iik 

Input protection diode current 

V, < OV 

-20 

mA 

V| > Vcc 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

Vo ^ Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


Note 2 : M74HC74DP, T a = -40 — f-50°C and T a = 50~85”C are derated at -5mW/°C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC74P 

M74HC74DP 

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET 


SWITCHING CHARACTERISTICS (v C o = sv. r a = 25 c ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl = 15pF (Note 4) 

30 



MHz 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q, Q) 



30 

ns 

tpHL 



30 

f PLH 

Low-level to high-level and high-level to low-level 
output propagation time (S D , Rd — Q, Q) 



40 

ns 

fpHL 



40 


SWITCHING CHARACTERISTICS (v cc = 2 ~ 6 v, T a = - 40 — hss'c) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

32 



25 






2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

^THL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



175 1 


220 


tpLH 

Low-level to high-level and 

Cl — 50pF (Note 4) 

4.5 



35 


44 



high-level to low-level 


6. 0 



30 


37 

ns 


output propagation time 


2.0 



175 


220 

tpHL 

(CK-Q, Q) 


4.5 



35 


44 





6.0 



30 


37 





2.0 



230 


290 


tpLH 

Low-level to high-level and 


4.5 



46 


58 



high-level to low-level 


6.0 



39 


49 

ns 


output propagation time 


2.0 



230 


290 

tpHL 

( S Dl Rd — Q, Q) 


4.5 



46 


58 





6.0 



39 


49 


c. 

Input capacitance 





10 


10 

PF 

Opo 

Power dissipation capacitance (Note 3) 




_iZ_j 




PF 


Note 3 C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula’ 

P D = Cp D • V C c 2 * fi+l C c * Vcc 


Note 4 : Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 
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M74HC74DP 

DUAL D-TYPE FLIP-FLOP WITH SET AND RESET 
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MITSUBISHI HIGH SPEED CMOS 


M74HC76P 


DUAL J-K FLIP-FLOP WITH SET AND RESET 


DESCRIPTION 

The M74HC76 is a semiconductor integrated circuit con- 
sisting of two negative-edge triggered J-K flip flops with in- 
dependent control inputs. 

FEATURES 

• High-speed: (clock frequency) 50MHz typ. 

(C L =15pF, V CC =5V) 

• Low power dissipation: 10/iW/package (max) 

(V C c == 5V ) T a =25°C, quiescent state) 

• High noise margin: 30% of V C c, min (V C c— 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

® Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a = — 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC76 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS76. 

The M74HC76 contains two edge-triggered J-K flip flops, 
each circuit with independent clock input CK, direct set in- 
put S D and direct reset input R D , and both inputs J and K. 
When CK changes from high-level to low-level, the signal 
just previously input at J and K appear at outputs Q and Q 
in accordance with the function table given. Use of S D and 
R d permits direct R-S flip flop operation. When S D and R D 


PIN CONFIGURATION (TOP VIEW) 


CLOCK INPUT 

DIRECT 
SET INPUT 

DIRECT 
RESET INPUT 

INPUT 


CLOCK INPUT 

DIRECT 
SET INPUT 

DIRECT 
RESET INPUT 


cki -»n~ 
s^i -|T 
R^I — |T 
ji — [T 

vcc GE 

CK2 — » [~6~ 

s^U 

R^2 — [T 


j* 


4k% 


Sp 


■S D 

>CK 

IJr d ‘ 

T 


33 

m 

13 

13 

U 

13 

H 

u 


— K1 

— Q1 
-*■ Q1 

GND 

— K2 

— Q2 

— Q2 
J2 


INPUT 

OUTPUTS 


INPUT 

OUTPUTS 

INPUT 


Outline 16P4 


are low, Q and Q will both become high but when S D and 
R d simultaneously become high, the condition of Q and Q 
cannot be predetermined. When used as a J-K flip flop, S D 
and R d should be maintained at high-level. 

A unit, the M74HC112, having the same functions and elec- 
trical characteristics as the M74HC76 is also avaiable. This 
offers easy mounting with pin 8 and 16 being GND and V cc 
respectively. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC76P 


DUAL J-K FLIP-FLOP WITH SET AND RESET 


FUNCTION TABLE (Note 1 ) 


Inputs 

Outputs 

S D 

Rd 

CK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

i 

L 

L 

Q° 

Ol 

o 

H 

H 

i 

L 

H 

L 

H 

H 

H 

i 

H 

L 

H 

L 

H 

H 

1 

H 

H 

Toggle 

H 

H 

L 

X 

X 

Q° 

Q° 

H 

H 

H 

X 

X 

Q° 

Q° 

H 

H 

t 

X 

X 

Q° 

Q° 


Note 


t : Change from low to high level 

1 : Change from high to low level 

X Irrelevant 

Q° ! Output state Q before clock input changed. 

Q° : Output state Q before clock input changed 

Toggle ! Inverted state before clock input changed 

* : When S D and R D are low, Q and Q will become both high-lvel but when S D and 

R d simultaneously become high, the condition of Q and Q cannot be predeter- 
mined. 


ABSOLUTE MAXIMUM RATINGS (t 8 = - 4 o~+ 85 ’c) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 f-7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0.5~V CC +0.5 

V 

1 1 K 

Input protection diode current 

V, < OV 

—20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

V 0 > V cc 

20 

lo 

Output current, per output pm 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC76P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 


RECOMMENDED OPERATING CONDITIONS da = -4o~+85c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

o 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 


Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6 . OV 

0 


400 


ELECTRICAL CHARACTERISTICS 







Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+ 85 °C 

Unit 





V CC (V) 

Mm 

Typ 

Max 

Min 

Max 






2.0 

1.5 



1.5 





V 0 = 0 . 1 V, V cc 

- 0 . IV 








V| H 

High-level input voltage 


4.5 

3 . 15 



3 . 15 

4.2 


V 

1 1 0 1 = 20/2 A 




6.0 

4.2 









2.0 



0.5 


0.5 




V 0 = 0 . 1 V, V cc 

-0. IV 






1.35 


V, L 

Low-level input voltage 

llol = 20/2 A 


4.5 



1.35 


V 




6.0 



1.8 


1.8 





Ioh = —20/i A 

2.0 

1.9 



— 






< 

3. 

1 

II 

X 

_o 

4.5 

4.4 



4.4 



VoH 

High-level output voltage 

V| = V|H, v IL 

Ioh — —20/2 A 

6.0 

5 . 9 



5 . 9 


V 




Ioh = —4. 0mA 

4.5 

4 . 18 



4. 13 






Ioh = —5. 2mA 

6.0 

5.68 



5.63 






Iol = 20/2 A 

2.0 



0 . 1 


0 . 1 





Iol == 20/2 A 

4.5 



0 . 1 


0 . 1 


VOL 

Low-level output voltage 

> 

X 

> 

> 

Iol = 20/2 A 

6.0 



0 . 1 


0 . 1 

V 




Iol = 4. 0mA 

4.5 



0.26 


0.33 





Iol — 5. 2mA 

6.0 



0.26 


0 . 33 


I.H 

High-level input current 

V| = 6V 

6.0 



0 . 1 


1.0 

M A 

I.L 

Low-level input current 

< 

II 

o 

< 

6.0 


1 

- 0 . 1 


— 1.0 

Icc 

Quiescent supply current 

V| = V CC , GND, 

l 0 = O/ 2 A 

6.0 



2.0 


20.0 

aA 


SWITCHING CHARACTERISTICS (v cc = 5v, r d = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

C L = 15pF (Note 3) 

30 



MHz 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

ItH L 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q, Q) 



26 

ns 

IpHL 



26 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (R D — Q, Q) 



33 

ns 

7 ! 

l PHL 



33 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (So — Q, Q) 



33 

ns 

IpHL 



33 
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M74HC76P 

DUAL i-K FLIP-FLOP WITH SET AND RESET 


SWITCHING CHARACTERISTICS ( V cc = 2~6V, T a = -40 — F85°C ) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Mm 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

31 



24 






2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



150 


180 


tpLH 

Low-level to high-level and 


4.5 



30 


36 



high-level to low-level 


6.0 



26 


32 

ns 


output propagation time 


2.0 



150 


180 

f PH L 

(CK-Q, Q) 

C L = 50pF (Note 3) 

4.5 



30 


36 





6.0 



26 


32 





2.0 



190 


230 


tpLH 

Low-level to high-level and 


4.5 



38 


46 



high-level to low-level 


6.0 



33 


40 

ns 


output propagation time 


2.0 



190 


230 

fpHL 

(Rd _ Q, Q) 


4.5 



38 


46 





6.0 



33 


40 





2.0 



190 


230 


tpLH 

Low-level to high-level and 


4.5 



38 


46 



high-level to low-level 


6.0 



33 


40 

ns 


output propagation time 


2.0 



190 


230 

tpHL 

1 

O 

pi 


4.5 



38 


46 





6.0 



33 


40 


c. 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 2) 




86 




PF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula. 

Pd = Cpo * V cc 2 • f|+l C c * V C c 


TIMING REQUIREMENTS (v cc = 2~6v,T a = - 40 ~+ 85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

80 



101 



t w 

CK, Sd, Rd pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 






2.0 

100 



125 




J, K setup time with 


4.5 

20 



25 



tsu 







ns 

respect to CK 


6.0 

17 



21 






2.0 

0 



0 




J, K hold time with 


4.5 







th 




0 



0 


ns 

respect to CK 


6.0 

0 



0 






2.0 

100 



125 



tree 

S D , Rd recovery time with 


4.5 

20 



25 









ns 

respect to CK 


6.0 

17 



21 
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MITSUBISHI HIGH SPEED CMOS 


M74HC76P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 


Note 3 : Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%): t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 



Vcc 


GND 

Vcc 


GND 

Voh 

VoL 

Voh 

Vol 


J, K 


J, K 


CK 



Vcc 

GND 

Vcc 

GND 

Vcc 

GND 
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MITSUBISHI HIGH SPEED CMOS 


M74HC86P 

M74HC86DP 

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE 


DESCRIPTION 

The M74HC86 is a semiconductor integrated circuit con- 
sisting of four 2-input exclusive OR gates. 

FEATURES 

• High-speed: 9ns typ. (C L =15pF, V CC =5V) 

• Low power dissipation: 5/iW/package (max) 

(V CC =5V, T a = 25°C , quiescent state) 

• High noise margin: 30% of V C c. min (V CC =4.5V, 6 V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a =— 40~85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Usq of silicon gate technology allows the M74HC86, to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS86. 

Buffered outputs Y improve input-to-output transfer charac- 
teristics and reduce to a minimum output impedance varia- 
tions with respect to input voltage variations. 

When both inputs A and B are either high or low, the output 
Y will become low, and when the levels of A and B are 
opposite, the output Y will become high. 


FUNCTION TABLE 


Inputs ! 

Output 

A 

B 

Y 

L 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

L 


PIN CONFIGURATION (TOP VIEW) 



Outline ^p£p 


LOGIC DIAGRAM (EACH GATE) 


INPUTS 



Y OUTPUT 


ABSOLUTE MAXIMUM RATINGS (T a = —40 — f-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 


Vcc 

Supply voltage 


-0. 5 f 7. 0 


v, 

Input voltage 


-0. 5~Vcc+0. 5 


Vo 

Output voltage 


-0. 5~Vcc+0. 5 


1 IK 

Input protection diode current 

V, <0V 

-20 


V, > V cc 

20 

•OK 

Output parasitic diode current 

V 0 < 0V 

-20 


V 0 > V cc 

20 

• o 

Output current, per output pin 


±25 


Icc 

Supply/GND current 

Vcc, GND 

±50 


Pd 

Power dissipation 

(Notel) 

500 


Tstg 

Storage temperature range 





Note 1 : M74HC86DP, T a = -40 — h50°C and T a = 50~85"C are derated at -5mW/ 0 C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC86P 

M74HC86DP 

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE 


RECOMMENDED OPERATING CONDITIONS (t a = - 4 o~+ 85 c) 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 


M74HC86P 

M74HC86DP 

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE 


SWITCHING CHARACTERISTICS (v oc = sv, t a = 250 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

C u = 15pF(Note3) 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



20 

ns 

tpHL 



20 


SWITCHING CHARACTERISTICS (v cc = 2~ev, r a = - 40 -+ 85 C) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 




C L = 50pF (Note 3) 

6.0 



13 


16 




2.0 



120 


151 


tpLH 

Low-level to high-level and 


4.5 



24 


30 



high-level to low-level 


6.0 



20 


26 

ns 



2.0 



120 


151 

tpHL 

output propagation time 


4.5 



24 


30 





6.0 



20 


26 


c, 

Input capacitance 





10 


10 

pF 

Cpo 

Power dissipation capacitance (Note 2) 




41 




PF 


Note 2 1 C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
P D = Cp D • Vcc 2 * fi"Hcc * V C c 


Note 3 : Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%)- t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 



V C c 

GND 

Vcc 

GND 

Vqh 


Vql 
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’"V' 0 " 


S^ e 


M74HC107P 


DUAL J-K FLIP-FLOP WITH RESET 


DESCRIPTION 

The M74HC107 is a semiconductor integrated circuit con- 
sisting of two negative-edge triggered J-K flip flops with in- 
dependent control inputs. 

FEATURES 

• High-speed: (clock frequency) 50MHz typ. 

(C L =15pF, V CC =5V) 

• Low power dissipation: 10^W/package (max) 

(Vcc = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c = 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: T a =— 40~-f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC107 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS107. 

The M74HC107 contains two edge-triggered J-K flip flops, 
each circuit with independent clock input CK, direct reset 
input R d , and both inputs J and K. 

When CK changes from high-level to low-level, the signals 
just previously input at J and K appear at output Q and Q in 
accordance with the function table given. When R D is low, 


PIN CONFIGURATION (TOP VIEW) 



DIRECT 
RESET INPUT 

CLOCK INPUT 
INPUT 

DIRECT 
RESET INPUT 

CLOCK INPUT 
INPUT 


Outline 14P4 


Q and Q will become low and high respectively, irrespec- 
tive of other inputs. When used as a J-K flip flop, R D should 
be maintained at high-level. 

M74HC107 is the same functions and electrical characteris- 
tics as M74HC73P, differing only pin connections. 
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FUNCTION TABLE (Notei) 


Inputs | 

Outputs 

Rd 

CK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

i 

L 

L 

Q° 

Q° 

H 

1 

L 

H 

L 

H 

H 

i 

H 

L 

H 

L 

H 

i 

H 

H 

Toggle 

H 

L 

X 

X 

Q° 

Q° 

H 

H 

X 

X 

Q° 

Q° 

H 

t 

X 

X 

Q° 

Q° 


Note 1 


t • Change from low to high level 

1 : Change from high to low level 

X : Irrelevant 

Q° : Output state Q before clock input changed 

Q° Output state Q before clock input changed 
Toggle ! Inverted state before clock input changed 


ABSOLUTE MAXIMUM RATINGS (T a = - 4 o~+ 85 °c) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5-4-7.0 

V 

v. 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5~V CC + 0. 5 

V 

I.K 

Input protection diode current 

V,<0V 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC107P 


DUAL J-K FLIP-FLOP WITH RESET 


RECOMMENDED OPERATING CONDITIONS <T a = -4o~+85c) 




Limits 



Parameter 

Mm 

Typ 

Max 

Uxut 

V C c 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 


Vcc = 2. OV 

0 


1000 


tr, tf 

Input risetime, falltime V C c = 4. 5V 

0 


500 

ns 


V cc = 6. OV 

0 


o 

o 



ELECTRICAL CHARACTERISTICS 
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SWITCHING CHARACTERISTICS <v cc = sv. i a = 250 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl = 15pF (Note 3) 

30 



MHz 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

t-n-u. 




tp L H 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q, Q) 



21 

ns 

tpHL 



21 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (R D — Q, Q) 



26 

ns 

tpHL 



26 


SWITCHING CHARACTERISTICS (v cc = 2-ev. r a = - 40 -+ 85 O 





Limits 


Symbol 

Parameter 

Test conditions 


25‘C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



f max 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

31 



24 






2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 


— 

126 


160 


tpLH 

Low-level to high-level and 

C L = 50pF (Note 3) 

4.5 



25 


32 



high-level to low-level 


6.0 



21 


27 

ns 


output propagation time 


2.0 



126 


160 

tpHL 

(CK- Q, Q) 


4.5 



25 


32 





6.0 



21 


27 





2.0 



155 


194 


tpLH 

Low-level to high-level and 


4.5 



31 


39 



high-level to low-level 


6.0 



26 


32 

ns 


output propagation time 


2.0 



155 


194 

tpHL 

(Rd - Q, Q) 


4.5 



31 


39 





6.0 



26 


32 


c, 

Input capacitance 





10 


10 

PF 

Cpd 

Power dissipation capacitance (Note 2) 








PF 


Note 2 I C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula' 

Pd = Cpo ‘ Vcc 2 * fi~Hcc * Vcc 


TIMING REQUIREMENTS (v cc = 2M>v,T a = -40~wc) 




— 

Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Mm 

Typ 

Max 

Mm 

Max 





2.0 

80 



101 



tw 

CK, R d pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 






2.0 

100 



125 




J and K setup time with 


4.5 

20 



25 



tsu 







ns 

respect to CK 


6.0 

17 



21 






2.0 

0 



0 




J and K hold time with 



0 






th 



4.5 



0 


ns 

respect to CK 


6.0 

0 



0 






2.0 

100 



125 




R d recovery time with 


4.5 

20 



25 



free 







ns 

respect to CK 


6.0 

17 



21 
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MITSUBISHI HIGH SPEED CMOS 


M74HC107P 


DUAL J-K FLIP-FLOP WITH RESET 


Note 3 ’ Test Circuit 

INPUT V cc OUTPUT 


(1) The pulse generator (PG) has the following 
C L characteristics (10%~90%) t r — 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 

TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC109P 


DUAL J-K FLIP-FLOP WITH SET AND RESET 


DESCRIPTION 

The M74HC109 is a semiconductor integrated circuit con- 
sisting of two positive-edge triggered J-K flip-flops with in- 
dependent control inputs. 

FEATURES 

• High-speed: (clock frequency) 50MHz typ. 

(C L =15pF, V CC =5V) 

• Low power dissipation: 10/iW/package (max) 

(Vcc = 5V, T a =25 0 C, quiescent state) 

• High noise margin: 30% of V C c, min (V C c = 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC109 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS109. 

The M74HC109 contains two edge-triggered J-K flip flops, 
each circuit with independent clock input CK, direct set in- 
put S D , direct reset input R D and both inputs J and K. 

When CK changes from low-level to high-level, the signals 
just previously input at J and K appear at outputs Q and Q 
in accordance with the function table given. Use of S D and 
R d permits direct R-S flip flop operation. When S D and R D 


PIN CONFIGURATION (TOP VIEW) 


DIRECT 

RESET INPUT 

R 0 1 


1 J1 

INPUTS ‘ 

1 Kt 

CLOCK INPUT 

CK1 

DIRECT 

SET INPUT 

S^I 


1 Q1 

OUTPUTS | 

1 Q1 


GND 



Vcc 

o ~ 0 DIRECT 

RESET INPUT 


J2 

K2 

CK2 

Sq2 


INPUTS 

CLOCK INPUT 

DIRECT 
SET INPUT 


Q2 I 

OUTPUTS 

Q2 ) 


Outline 16P4 


are low, Q and Q will both become high but when S D and 
R d simultaneously become high, the condition of Q and Q 
cannot be predetermined. When used as a J-K flip flop, 
and R D should be maintained at high-level. 

Connecting J and K will permit the M74HC109 to be used 
as a D-type flip flop. 


LOGIC DIAGRAM (EACH FLIP FLOP) 



2-66 


A MITSUBISHI 
ELECTRIC 






MITSUBISHI HIGH SPEED CMOS 
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DUAL J-K FLIP-FLOP WITH SET AND RESET 


FUNCTION TABLE (Note n 


Inputs 

Outputs 

s D 

Rd 

CK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

t 

L 

L 

L 

H 

H 

H 

t 

H 

L 

Toggle 

H 

H 

t 

L 

H 

Q° 

Q° 

H 

H 

r 

H 

H 

H 

L 

H 

H 

L 

X 

X 

Q° 

Ol 

o 


Note 1 ! t : Change from low to high level 
X : Irrelevant 

Q° : Output state Q before clock input changed 

Q° : Output state Q before clock input changed 

Toggle I Inverted state before clock input changed 

* When S D and R D are low, Q and Q will both become high but when S D and R D 
simultaneously become high, the condition of Q and Q cannot be predetermined 


ABSOLUTE MAXIMUM RATINGS <T a = -4o~+85t) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5-+7.0 

V 

V, 

Input voltage 


—0. 5 — Vcc+0* 5 

V 

Vo 

Output voltage 


—0. 5 — Vcc+0- 5 

V 

1 IK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

V 0 > V cc 

20 

lo 

Output current, per output pin 


±25 

mA 

•cc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS (T a = -40~+85°C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tn t f 

Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

Vcc = 4. 5V 

0 


500 

V cc = 6. 0V 

o 1 


400 
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MITSUBISHI HIGH SPEED CMOS 

M74HC109P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

' 

Limits 

Unit 

Test conditions 


L 25 ’ c 

-40 — h85°C 


V CC (V) 

Min 

Typ 

Max 

Min 

Max 

V| H 

High-level input voltage 

V 0 = 0.1V, Vcc-0.1V 

ll o l=20M 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3. 15 

4.2 


V 

V|L 

Low-level input voltage 

V 0 = 0.1V, Vcc-0.1V 

1 1 0 1 = 20 ink 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 




V 0 H 

High-level output voltage 

< 

II 

< 

X 

< 

Ioh = —20 /uk 

l 0 H = —20 /uk 

l 0 H = — 20 fnk 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

•oh — —4. 0mA 

Ioh = —5. 2mA 

4.5 

6.0 

4. 18 

5. 68 



4. 13 

5. 63 


VoL 

Low-level output voltage 

< 

II 

< 

< 

Iol = 20 Ink 

Iol = 20 ink 

Iol = 20 ink 

2.0 

4.5 

6.0 



0.1 

0. 1 

0. 1 


0. 1 

0. 1 

0. 1 

V 

Iol = 4. 0mA 

Iol — 5- 2mA 

4.5 

6.0 



0. 26 

0. 26 


0. 33 

0.33 

I.H 

High-level input current 

V, = 6V 

6.0 



0.1 


1.0 


I.L 

Low-level input current 

V, = 0V 

6.0 



-0.1 1 


-1.0 

Icc 

Quiescent supply current 

Vi = V cc , GND, l o = 0/M 

6.0 



2.0 


20.0 

inA 


SWITCHING CHARACTERISTICS (v cc = 5 v r a = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl = 15pF (Note 3) 

30 



MHz 

Itlh 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

1th l 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q, Q) 



30 

ns 

tpHL 



30 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (So, Rd — Q ? Q) 



40 

ns 

tpHL 



40 
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DUAL l-K FLIP-FLOP WITH SET AND RESET 


SWITCHING CHARACTERISTICS (v cc = 2 ~ 6 v,i a = - 4 o~+ 85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25°C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 

, 


4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

31 



24 






2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

^THL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



175 


221 


tpLH 

Low-level to high-level and 

Cl = 50pF (Note 3) 

4.5 



35 


44 



high-level to low-level 


6.0 



30 


37 

ns 


output propagation time 


2.0 



175 


221 

tpHL 

(CK-Q, Q) 


4.5 



35 


44 





6.0 



30 


37 





2.0 



230 


290 


tpLH 

Low-level to high-level and 


4.5 



46 


58 



high-level to low-level 


6.0 



39 


49 

ns 


output propagation time 


2.0 



230 


290 

tpHL 

(%, Rd — Q, Q) 


4.5 



46 


58 





6.0 



39 


49 


c, 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance (Note 2) 




45 




PF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
P D = C PD • V C c 2 * fi+l C c * Vcc 


TIMING REQUIREMENTS (V cc = 2~6V, T a = -40 — F85°C ) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+ 85°C 

Unit 




> 

o 

> 

Min 

Typ 

Max 

Min 

Max 





2.0 

80 



101 



t w 

CK, S D , Rd pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 






2.0 

100 



126 




J, K setup time with 









tgu 




4.5 

20 



25 


ns 


respect to CK 


6.0 

17 



21 






2.0 

5 



5 




J, K hold time with 












4.5 

5 



5 


ns 


respect to CK 


6.0 

5 



5 






2.0 

5 



5 




S D , Rd recovery time with 









tree 



4. 5 

5 



5 


ns 


respect to CK 


6.0 

5 



5 




Note 3 : Test Circuit 





INPUT 

1 . 

V cc OUTPUT 











(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 

50 Q ; 

J 

t 

J)GND 

-c L 

T 


A MITSUBISHI 
ELECTRIC 


2-69 





MITSUBISHI HIGH SPEED CMOS 
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DUAL J-K FLIP-FLOP WITH SET AND RESET 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC112P 


DUAL J-K FLIP-FLOP WITH SET AND RESET 


DESCRIPTION 

The M74HC112 is a semiconductor integrated circuit con- 
sisting of two negative-edge triggered J-K flip flops with in- 
dependent control inputs. 

FEATURES 

• High-speed: (clock frequency) 50MHz typ 
(C L =15pF, V CC =5V) 

® Low power dissipation- 10/iW/package (max) 

(V C c = 5V I T a =25°C, quiescent state) 

• High noise margin: 30% of V C c> min (VCC—4.5V, 6V) 

® Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: Ta=—40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC112 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS112. 

The M74HC112 contains two edge-triggered J-K flip flops, 
each circuit with independent clock input CK, direct set in- 
put S D and direct reset input R Dl and both inputs J and K. 
When CK is high-level, the J and K signals can be read. 
When CK changes from high-level to low-level, the signals 
just previously input at J and K appear at outputs Q and Q 
in accordance with the function table given. Use of S D and 



PIN CONFIGURATION (TOP VIEW) 


CLOCK INPUT CK1 • 


DIRECT 
SET INPUT 


S D 1 - 



Vcc 


-R d 2 


-S d 2 


Outline 16P4 


DIRECT 
RESET INPUTS 


- CK2 CLOCK INPUT 


DIRECT 


SET INPUT 
OUTPUT 


R d permits direct R-S flip flop operation When S D and R D 
are low, Q and Q will both become high but when S D and 
R d simultaneously become high, the condition of Q and Q 
cannot be predetermined. When used as a J-K flip flop, S D 
and R d should be maintained at high-level. 


A MITSUBISHI 
ELECTRIC 


2-71 





MITSUBISHI HIGH SPEED CMOS 

M74HC112P 

DUAL J-K FLIP-FLOP WITH SET AND RESET 


FUNCTION TABLE (Note 1 ) 


Inputs 

Outputs 

Sd 

Rd 

CK 

3 1 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H * 

H 

H 

i 

L 

L 

Q° 

Q° 

H 

H 

i 

L 

H 

L 

H 

H 

H 

1 

H 

L 

H 

L 

H 

H 

1 

H 

H 

Toggle 

H I 

H 

L 

x 

X 

Q° 

Q° 

H 

H 

H 

X 

X 

Q° 

Q° 

H 

H 

t 

X 

X 

Q° 

Q° 


Note 


t : Change from low to high level 

1 : Change from high to low level 

X : Irrelevant 

Q° I Output state Q before clock Input changed 

Q° : Output state Q before clock input changed 

Toggle I Invertedjstate before clock input changed 

* : When S D and R D are low, Q and Q will both become high but when S D and R D 

simultaneously become high the condition of Q and Q cannot be predetermined 


ABSOLUTE MAXIMUM RATINGS (T a - —40 — f-85°C ) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 h7. 0 

V 

v, 

Input voltage 


—0. 5 — V C c+0. 5 

V 

V 0 

Output voltage 


—0. 5 — V C c+0. 5 

V 

1 1 k 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pm 


±25 

mA 

icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS (T a = -4o~+85°c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr. t f 

Input risetime, falltime 

V cc = 2.0V 

0 


1000 

ns 

V cc = 4.5V 

0 


500 

V cc = 6. 0V 

0 


400 
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DUAL J-K FLIP-FLOP WITH SET AND RESET 


ELECTRICAL CHARACTERISTICS 



SWITCHING CHARACTERISTICS (v cc = 5v, r a = 25c) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC112P 

DUAL l-K FLIP-FLOP WITH SET AND RESET 


SWITCHING CHARACTERISTICS (v C o = 2~ev T a = -40~+85c) 


C L = 50pF (Note 3) 


Maximum clock frequency 


Low-level to high-level and 
high-level to low-level 
output transition time 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(CK-Q, Q) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(Rd — Q, Q) 


Low-level to high-level and 4. 5 36 

high-level to low-level 6. 0 31 

output propagation time 2. 0 180 

(S^-Q, Q) 4.5 36 

6^0 31 

Input capacitance 10 

Power dissipation capacitance (Note 2) 75 

C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per flip flop) 

The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = Cpo * Vcc 2 * fi+lcc ' Vcc 



25 °C 


— 40~ 

+85°C 

V CC (V) 

Min Typ Max 

Min 

Max 

2.0 

5 


4 


4.5 

27 


21 


6.0 

31 


24 


2.0 

75 



95 

4.5 

15 



19 

6.0 

13 



16 

2.0 

75 



95 

4.5 

15 



19 

6.0 

13 



16 

2.0 

150 



190 

4.5 

30 



38 

6.0 

26 



33 

2.0 

150 



190 

4.5 

30 



38 

6.0 

26 



33 

2.0 

180 



225 

4.5 

36 



45 

6.0 

31 



38 

2.0 

180 



225 

4.5 

36 



45 

6.0 

31 



38 

2.0 

180 



225 

4.5 

36 



45 

6.0 

31 



38 

2.0 

180 



225 

4.5 

36 



45 

6.0 

31 



38 


10 


10 


TIMING REQUIREMENTS (v cc = 2~6v,T a = - 4 o~+ 85 c) 



CK, S D , R d pulse width 


J, K setup time with 
respect to CK 


J, K hold time with 
respect to CK 


R d , S d recovery time with 
respect to CK 


Test conditions 


Limits 

25°C 

— 40~ 

+85°C 

Min 

Typ 

Max 

Min 

Max 

80 



101 


16 



20 


14 



17 


o 

o 



125 


20 



25 


17 



21 

■ 1 

0 



0 


0 



0 


0 



0 


100 



125 


20 



25 


1 -7 



Ol 
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MITSUBISHI HIGH SPEED CMOS 

M74HC112P 


DUAL i-K FLIP-FLOP WITH SET AND RESET 


Note 3 : Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 








St*. 


So^ e 


v ’ s a* e 


s^ e 


M74HC113P 


DUAL J-K FLIP-FLOP WITH SET 


DESCRIPTION 

The M74HC113 is a semiconductor integrated circuit con- 
sisting of two negative-edge triggered J-K flip flops with in- 
dependent control inputs. 

FEATURES 

• High-speed: (clock frequency) 50MHz typ. 

(C L =15pF, V CC =5V) 

• Low power dissipation: 10/iW/package (max) 

(Vcc = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V c c> min (V CC =4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC113 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS113. 

The M74HC113 contains two edge-triggered J-K flip flops, 
each circuit with independent clock input CK, direct set in- 
put S D , and both inputs J and K. 

When CK changes from high-level to low-level, the signals 
just previously input at J and K appear at outputs Q and Q 


PIN CONFIGURATION (TOP VIEW) 



Outline 14P4 


in accordance with the function table given. When S D is 
high, Q and Q will become high and low respectively, 
irrespective of other inputs. When used as a J-K flip flop, 
S D should be maintained at high-level. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC113P 


DUAL l-K FLIP-FLOP WITH SET 


FUNCTION TABLE (Notei) 


Inputs 

Outputs 

U) 1 
0 1 

CK 

J 

K 

Q 

Q 

L 

X 

X 

X 

H 

L 

H 

I 

L 

L 

Q° 

Q° 

H 

1 

L 

H 

L 

H 

H 

i 

H 

L 

H 

L 

H 

1 

H 

H 

Toggle 

H 

L 

X 

X 

Q° 

Q° 

H 

H 

X 

X 

Q° 

Q° 

H 

t 

X 

X 

Q° 

Q° 


Note 1 


t : Change from low to high level 

1 : Change from high to low level 

X : Irrelevant 

Q° : Output state Q before clock input changed 

Q° 1 Output state Q before clock input changed 

Toggle : Inverted state before clock input changed 


ABSOLUTE MAXIMUM RATINGS (T a = -40~+85°c) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5~+7. 0 

V 

V, 

Input voltage 


—0. 5'~V C c+0- 5 

V 

Vo 

Output voltage 


— 0. 5 — V C c+0- 5 

V 

1 1 K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS (T a = -4o~+85°c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage . 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tn t f 

Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

V cc = 4. 5 V 

0 


500 

V cc = 6. OV 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 

M74HC113P 

DUAL J-K FLIP-FLOP WITH SET 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

Test conditions 


25 °C | 

— 40~ 

+85°C 





Vcc(V) 

Min 

Typ 

Max 

Min 

Ma 

V, H 

High-level input voltage 

V 0 = 0.1V, V cc - 
llol =20 M 

-0. IV 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V, L 

Low-level input voltage 

V 0 = 0.1V, V cc - 
llol =20/iA 

-0.1V 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0 

1. 

1 

V 0 H 

High-level output voltage 

< 

II 

< 

< 

Ioh = ~ 20,u A 
l 0H = — 20/iA 

Ioh = — 20/iA 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 





Ioh — —4. 0mA 

Ioh == 5. 2mA 

4.5 

6.0 

4. 18 

5. 68 



4. 13 

5. 63 


VoL 

Low-level output voltage 

V| = v 1H , v !L 

l 0 L = 20;U A 
l OL = 20 m A 

Iol = 20/M 

2.0 

4.5 

6.0 

1 


0.1 

0.1 

0.1 


o o o 




Iol = 4. 0mA 

Iol = 5. 2mA 

4.5 

6.0 



0.26 

0.26 


0. 

0. 

I.H 

High-level input current 

V| = 6V 

6.0 



0. 1 


1 

I.L 

Low-level input current 

V, = OV 

6.0 



-0. 1 


-1 

Icc 

Quiescent supply current 

V, = Vcc, GND, 

lo = 0a<A 

6.0 



2.0 


20 

SWITCHING CHARACTERISTICS (vcc = 

5V, T a = 25°C ) 







Parameter 

Test conditions 

Maximum clock frequency 


Low-level to high-level and high-level to low-level 

output transition time 


Low-level to high-level and high-level to low-level 
output propagation time (CK — Q, Q) 

Cl = 15pF (Note 3) 

Low-level to high-level and high-level to low-level 
output propagation time (S D — Q, Q) 
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M74HC113P 


DUAL J-K FLIP-FLOP WITH SET 


SWITCHING CHARACTERISTICS (v 0C = 2~6v,T a = -4o~+85*c) 





Limits 


Symbol 

Parameter 

Test conditions 




— 40~ 






Vcc(V) 

Min 

Typ 

Max 

Mm 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 






6.0 

31 



24 






2.0 



75 


95 


^TLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



126 


160 


tpLH 

Low-level to high-level and 

C L = 50pF (Note 3) 

4.5 



25 


32 



high-level to low-level 


6.0 



21 


27 

ns 


output propagation time 


2.0 



126 


160 

f PH L 

(CK - Q, Q) 


4.5 



25 


32 





6.0 



21 


27 





2.0 

i 


165 


210 


tpLH 

Low-level to high-level and 


4.5 



33 


41 



high-level to low-level 


6.0 



28 


35 

ns 


output propagation time 


2.0 



165 


210 

tpHL 

(Sq — Q, Q) 


4.5 



33 


41 





6.0 



28 


35 


c, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 2) 








PF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpo * Vcc 2 ’ fi~Hcc * Vcc 


TIMING REQUIREMENTS (V cc = 2~6V, T a = -40 — F85°C ) 






Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

80 



101 



t w 

CK, S D pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 






2.0 

100 



125 




J, K setup time with 


4.5 

20 



25 



tsu 

respect to CK 





ns 

6.0 

17 

21 




2.0 

0 



0 




J, K hold time with 









th 

respect to CK 


4.5 

6.0 

0 



0 


ns 



0 



0 






2.0 

100 



125 




Sd recovery time with 


4.5 

20 



25 



tree 

respect to CK 





ns 

6.0 

17 

21 


Note 3 : Test Circuit 


INPUT V cc OUTPUT 
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MITSUBISHI HIGH SPEED CMOS 


M74HC114P 


DUAL J-K FLIP-FLOP WITH SET AND COMMON RESET 


DESCRIPTION 

The M74HC114 is a semiconductor integrated circuit con- 
sisting of two negative-edge triggered J-K flip flops with in- 
dependent control inputs. 

FEATURES 

• High-speed- (clock frequency) 50MHz typ. 

(C L =1 5pF, V CC =5V) 

• Low power dissipation- 10^W/package (max) 

(Vcc = 5V, Ta=25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c = 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a =— 40 — b85 c C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC114 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS114. 

The M74HC114 contains two edge-triggered J-K flip flops, 
each circuit with independent direct set input S D , inputs J 
and K, common clock input CK, and direct reset input R D . 
When CK is high, the J and K signals can be read. When 
CK changes from high-level to low-level, the signals just 
previously input at J and K appear at outputs Q and Q in 
accordance with the function table given Use of S D and R D 




permits direct R-S flip flop operation. When S D and R D are 
low, Q and Q will both become high but when S D and R D 
simultaneously become high the condition of Q and Q can- 
not be predetermined. When used as a J-K flip flop, S D 
and R d should be maintained at high. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC114P 

DUAL J-K FLIP-FLOP WITH SET AND COMMON RESET 


FUNCTION TABLE (Note i) 


Inputs 

Outputs 

S D 

Rd 

CK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

z 1 

X 

X 

X 

H* 

H* 

H 

H 

1 

L 

L 

Q° 

Ol 

o 

H 

H 

4 

L 

H 

L 

H 

H 

H 

4 

H 

L 

H 

L 

H 

H 

4 

H 

H 

Toggle 

H 

H 

L 

X 

X 

Q° 

Q° 

H 

H 

H 

X 

X 

Q° 

Q° 

H 

H 

t 

X 

X 

Q° 

Q° 


Note 1 


t : Change from low to high level 

i I Change from high to low level 

X .* Irrelevant 

Q° ! Output state Q before clock input changed 

Q° : Output state Q before clock input changed 

Toggle ! Inverted state before clock input changed 

* 1 When S D and R D are low, Q and Q will both become high but when S D and R D 

simultaneously become high, the condition of Q and Q cannot be predetermined. 


ABSOLUTE MAXIMUM RATINGS d a = - 4 o~+ 85 c) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 — f 7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

V 0 

Output voltage 


-0. 5~Vcc+0. 5 

V 

■lK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V C c 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

V 0 > V cc 

20 

io ! 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS (T a = -40 — h85°C ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

v, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

If 

Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

V cc = 4.5V 

0 


500 j 

V cc = 6. OV 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 



ELECTRICAL CHARACTERISTICS 


V | h High-level input voltage 


V| L Low-level input voltage 


Vqh High-level output voltage 


Low-level output voltage 


I V 0 = 0.1V, Vcc-0.1V 
I lo I = 20// A 


V 0 = 0.1V, Vcc-0.1V 
Hoi = 20//A 

Ioh = 20// A 

Ioh = —20// A 
V, = V| H , V, L Iqh = —20// A 
Ioh = — 4. 0mA 
I oh — —5. 2mA 
Iol = 20// A 
Iol = 20// A 
V| = V IH , V| L l OL = 20// A 
Iol = 4. 0mA 
| l OL = 5. 2mA 



I.H 

High-level input current 

< 

II 

< 

I.L 

Low-level input current 

ij 

ii 

o 

< 

Icc 

Quiescent supply current 

V| = V CC , GND, Iq = 0//A 


SWITCHING CHARACTERISTICS (v cc = 5 v T a = 2 5 c) 


Parameter 

Test conditions 

Maximum clock frequency 


Low-level to high-level and high-level to low-level 

output transition time 


Low-level to high-level and high-level to low-level 
output propagation time (CK — Q, Q) 

C L = 15pF (Note 3) 

Low-level to high-level and high-level to low-level 
output propagation time (R D — Q, Q) 


Low-level to high-level and high-level to low-level 
output propagation time (S D — Q, Q) 
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MITSUBISHI HIGH SPEED CMOS 


M74HC114P 

DUAL J-K FLIP-FLOP WITH SET AND COMMON RESET 


SWITCHING CHARACTERISTICS (v C c = 2~ev, r a = -4o~+85c) 





Limits 


Symbol 

Parameter 

Test conditions 


25°C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Mm 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

31 



24 






2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

W 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



150 


190 


tpLH 

Low-level to high-level and 


4.5 



30 


38 



high-level to low-level 


6.0 



26 


33 

ns 


output propagation time 


2.0 



150 


190 

tpHL 

(CK - Q, Q) 

C L = 50pF (Note 3) 

4.5 



30 


38 





6.0 



26 


33 





2.0 



180 


225 


tpLH 

Low-level to high-level and 


4.5 



36 


45 



high-level to low-level 


6.0 



31 


38 

ns 


output propagation time 


2.0 



180 


225 

tpHL 

(Rd — Q, Q) 


4.5 



36 


45 





6.0 



31 


38 





2.0 



180 


225 


tpLH 

Low-level to high-level and 


4.5 



36 


45 



high-level to low-level 

1 

6.0 



31 


38 

ns 


output propagation time 


2. 0 



180 


225 

tpHL 

1 

0 

01 


4.5 



36 


45 





6.0 



31 


38 


c, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 2) 








PF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula - 
Pd = Cpo * Vcc 2 * fi"Hcc * Vcc 


TIMING REQUIREMENTS (v cc = 2~6v,T a =-4o~+85c) 






Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

80 



101 



t w 

CK, S D , Rd pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 






2.0 

100 



125 




J, K setup time with 


4.5 

20 



25 



Isu 

respect to CK 





ns 

6.0 

17 

21 




2.0 

0 



0 




J, K hold time with 









th 



4.5 

0 



0 


ns 

respect to CK 


6.0 

0 



0 







2.0 

100 



125 



tree 

R d , S d recovery time with 


4.5 

20 1 



25 





respect to CK 





ns 

6.0 

17 

21 
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MITSUBISHI HIGH SPEED CMOS 


M74HC137P 


l-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


DESCRIPTION 

The M74HC137 is a semiconductor integrated circuit con- 
sisting of a 3-bit binary to 8-line decoder/demultiplexer with 
address latch provided. 

FEATURES 

• Built-in address latch 

• High-speed: 17ns typ. (C L =15pF, V C c=5V) 

• Low power dissipation: 20/iW/package (max) 

(Vcc^SV, T a =25°C , quiescent state) 

® High noise margin: 30 % of V c c. min (V C c = 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: Ta=— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


A0-*p~ 




m v cc 




1 



INPUTS 

A1 -»[T 


AO 

A1 Y0 

>- 

J5]— ^ Y0 



A2 — [T 


A2 Y1 

»- 

33— yt 


LATCH ENABLE 
INPUT 

LE — [T 


LE Y2 

>- 

TJ] — Y2 


CHIP SELECT 

CS2 — [T 


CS2 Y3 


1|]— Y3 

OUTPUTS 

INPUTS 

CS1 [~6~ 


CS1 Y4 

>- 

77] — Y4 


OUTPUT 

Y7 «— 1~7~ 


Y7 Y5 
Y6 


T51— Y5 



GND [F 


*L_ 


T]- Y6 





1 



Outline 16P4 
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MITSUBISHI HIGH SPEED CMOS 


M74HC137P 

l-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC137 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while providing high-speed performance equivalent to the 
74LS137. 

The M74HC137 consists of a 3-bit binary to 8-line decoder/ 
demultiplexer with an address latch to store the signals of 
inputs AO through A2. When latch-enable input LE is low, a 
3-bit binaly code is applied to inputs AO through A2 goes 
through the latch and becomes a code input signal. In this 
case, one of outputs YO through Y7 corresponding to this 


value will become low and the other outputs will all be- 
come high. In this case, chip select inputs CS1 and CS2 
should be maintained at high and low, respectively. When 
CS1 and CS2 are in conditions other than those given 
above, all outputs will become high. 

When LE is high, the AO through A2 signals existing im- 
mediately prior to the high-level setting will be stored in 
the latch. In this case, those stored contents will not change 
even if AO through A2 are changed. 

When operated as a 1-of-8 demultiplexer, CS1 or CS2 is 
used as a data input and AO through A2 are used as select- 
ing inputs. 


FUNCTION TABLE (Note 1 ) 


Inputs 

Outputs 1 

LE 

CS1 

CS2 

A2 

A1 

AO 

YO 

Y1 

Y2 

Y3 


Y5 

Y6 

Y7 

X 

X 

H 

x 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

X 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

«- 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H . 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

L 

1 H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

x 

X 

x 

Y0° 

yT° 

Y2° 

Y3° 

0 

1 ^ 
l>- 

-<| 

Oil 

Y6° 

Y7° 


Note 1 '. X : Irrelevant 

Y° .' Output state Y before LE chaged to high level 

ABSOLUTE MAXIMUM RATINGS (T a = - 4 o~+ 85 °c) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 f-7. 0 


V, 

Input voltage 


— 0. 5 — V cc +0. 5 

V 

Vo 

Output voltage 


—0. 5 — V cc +0. 5 

V 

IlK 

Input protection diode current 

V, < ov 

-20 

mA 

Y > V cc 

20 

IqK 

Output parasitic diode current 

v 0 <ov 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

V cc , GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — 1-150 

°C 


RECOMMENDED OPERATING CONDITIONS (T a = -40~+85°c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

*r, t f 

Input risetime, falltime 

Vcc — 2. 0V 

0 


1000 

ns 

Vcc = 4. 5V 

0 


500 

V cc = 6. 0V 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 

M74HC137P 


l-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25 °C 

—40 — H85°C 


V CC (V) 

Min 

Typ 

Max 

Min 

Max 

V,h 

High-level input voltage 

V 0 = 0.1V, Vcc-0.1V 

|l 0 l— 20/M 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V, L 

Low-level input voltage 

V 0 = 0.1V, Vcc-0.1V 

1 lo 1 = 20uA 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

I 

0 

> 

High-level output voltage 

> 

i 

f 

> 

Ioh = —20/2 A 

Ioh = —20/2 A 

Ioh = —20/2 A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh = —4. 0mA 

Ioh = —5. 2mA 

4. 5 

6.0 

4. 18 

5.68 



4. 13 

5. 63 


Vol 

Low-level output voltage 

< 

II 

< 

X 

< 

< < < 

3. a. a 
o o o 

II II II 

_o _o _o 

2.0 

4.5 

6.0 



pop 


0. 1 

0.1 

0.1 

V 

Iol = 4. 0mA 

I 0 l = 5. 2mA 

4.5 

6.0 



0. 26 

0. 26 


0.33 

0.33 

1 1 H 

High-level input current 

V, = 6V 

6.0 



0. 1 


1.0 

vA 

f.L 

Low-level input current 

< 

II 

o 

< 

6.0 



-0. 1 


-1.0 

Icc 

Quiescent supply current 

V| — V cc , GND, lo = 0^A 

6. 0 



4.0 


40.0 

juA 


SWITCHING CHARACTERISTICS (v cc = 5v, T a = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

Itlh 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 15pF (Note 3) 



10 

ns 

1th L 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 



29 

ns 

tpHL 



42 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CS2 — Y) 



22 

ns 

tpHL 



34 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CS1 — Y) 



25 

ns 

tpHL 



34 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (LE — Y) 



30 

ns 

tpHL 



44 
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MITSUBISHI HIGH SPEED CMOS 

M74HC137P 

l-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


SWITCHING CHARACTERISTICS <v cc = 2~ev, T a = -4o~+85’c) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


^TLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

^THL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



170 


214 


fpLH 

Low-level to high-level and 


4.5 



34 


43 



high-level to low-level 


6.0 



29 


36 

ns 


output propagation time 


2.0 



240 


302 

f PH L 

(A- Y) 


4.5 



48 


60 





6.0 



41 


51 





2.0 



130 


164 


tpLH 

Low-level to high-level and 


4.5 



26 


33 



high-level to low-level 

Cl = 50pF (Note 3) 

6.0 



22 


28 

ns 


output propagation time 

2.0 



195 


246 

f PH L 

(CS2 - Y) 


4.5 



39 


49 





6.0 



33 


42 





2.0 



150 


189 


fpLH 

Low-level to high-level and 


4.5 



30 


38 



high-level to low-level 


6.0 



26 


32 

ns 


output propagation time 


2.0 



195 


246 

f PH L 

(CS1 - Y) 


4.5 



39 


49 





6.0 



33 


42 





2.0 



175 


221 


tpLH 

Low-level to high-level and 


4.5 



35 


44 



high-level to low-level 


6.0 



30 


37 

ns 


output propagation time 


2.0 



250 


315 

tpHL 

(LE- Y) 


4.5 



50 


63 





6.0 



43 


54 


c, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 2) 




108 




PF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = C PD • Vcc 2 * fi~Hcc ’ V cc 


TIMING REQUIREMENTS (V cc = 2~6V, T a = -40 — h85°C ) 






Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

80 



101 



t w 

LE pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 




A setup time with 


2.0 

4.5 

100 

20 



126 

25 



tsu 





ns 

respect to LE 


6.0 

17 



21 






2.0 

50 



63 



th 

A hold time with 


4.5 

10 



13 


ns 

respect to LE 


6.0 

9 



11 
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MITSUBISHI HIGH SPEED CMOS 


M74HC137P 
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MITSUBISHI HIGH SPEED CMOS 


M74HC138P 

M74HC138DP 

l-OF-8 DECODER/DEMULTIPLEXER 


DESCRIPTION 

The M74HC138 is a semiconductor integrated circuit con- 
sisting of a 3-bit binary to 8-line decoder/demultiplexer with 
chip-select inputs. 

FEATURES 

• Selection of three types of chip inputs 

• Expansion up to 24 outputs possible with externally con- 
nection. 

• High-speed: 17ns typ. (C L =15pF, V C c = 5V) 

• Low power dissipation: 20^W/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V CC =4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: T a = — 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC138 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS138. 

When operated as a decoder, a 3-bit binary code are ap- 
plied to inputs AO, A1 and A2, one of outputs Y0 through Y7 
corresponding to this value will become low and the other 
outputs will all become high. 


PIN CONFIGURATION (TOP VIEW) 


ao-[T 




m v cc 




| 



INPUTS • 

A1-H 


> 

> 

-<° 

o 

3- 

J5]— YO ' 



. A2-H 


A2 Y1 


— Y1 



' CS2— [T 

-o 

CS2 Y2 


T5] Y2 


CHIP SELECT « 
INPUTS 

CS3 —*• [T 


CS3 Y3 


T?] -» Y3 

►OUTPUTS 


„ esi — [T 


CS1 Y4 

>- 

n]-Y4 


OUTPUT 

Y7 ♦- [~7~ 

— 

Y7 Y5 
Y6 

>- 

To] -> Y5 



GND [T 


L_ 


T| ->Y6 > 








Outline ]gP2P 


In this case, chip select input CS1 should be maintained at 
high while CS2 and CS3 should be maintained at low. 

When CS1, CS2 and CS3 are in conditions other than those 
given above, all outputs will become high irrespective of AO 
through A2. 

When operated as a 1-of-8 demultiplexer, CS1, CS2 or CS3 
is used as data input and AO through A2 input are used as 
sleeting input. 


LOGIC DIAGRAM 


Vcc 


INPUTS < 


CHIP SELECT J 
INPUTS s 



> OUTPUTS 
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MITSUBISHI HIGH SPEED CMOS 


M74HC138P 

M74HC138DP 

l-OF-8 DECODER/DEMULTIPLEXER 


FUNCTION TABLE (Note i) 


Inputs 

Outputs ! 

CS1 

CSX 

A2 

A1 

AO 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 1 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H - 

H 

H 

H 

H 

H 

H 

H 

H 

L 


Note 1 : CSX = CS2 + CS3 


X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (T a = — 40 — f85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 h7. 0 

V 

v, 

Input voltage 


—0. 5~V C c+0* 5 

V 

V 0 

Output voltage 


-0.5~V cc +0.5 

V 

l|K 

Input protection diode current 

V,<0V 

-20 

mA 

V, > Vcc 

20 

'OK 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

Vo > V cc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—+150 

°C 


Note 2 : M74HC138DP, T a = -40 — |-50°C and T a = 50~85°C are derated at -5mW/°C 


RECOMMENDED OPERATING CONDITIONS (T a = - 4 o~+ 85 °c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

v. 

Input voltage 

0 


Vcc 

V 

V 0 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

Vcc = 2. 0V 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

Vcc = 6. OV 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 


M74HC138P 

M74HC138DP 

l-OF-8 DECODER/DEMULTIPLEXER 


ELECTRICAL CHARACTERISTICS 


V| H High-level input voltage 


V| L Low-level input voltage 


Vqh High-level output voltage 


Low-level output voltage 


Test conditions 

V 0 = 0.1V, Vcc-0. IV 
llol = 20/; A 

V 0 = 0.1V, Vcc-0. IV 
llol = 20// A 

Ioh = —20// A 
Ioh = —20// A 
V| = V,H, V, L Iqh = —20// A 
Ioh = —4. 0mA 
Ioh = —5. 2mA 
l 0L = 20/zA 
Iol = 20// A 
V, = Vih, V| L Iql = 20// A 
Iol = 4. 0mA 
Iol = 5. 2mA 



1 1 H 

High-level input current V| = 6V 

6.0 

I.L 

Low-level input current V| = 0V 

6.0 

Ice 

Quiescent supply current V| = V C c, GND, l 0 

= 0//A 6. 0 


SWITCHING CHARACTERISTICS (v cc = 5 v,T a = 25 c) 

Symbol 

Parameter 

Test conditions 

^TLH 

Ithl 

Low-level to high-level and high-level to low-level 

output transition time 


tpi_H 

IpHL 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 


tpLH 

tpHL 

Low-level to high-level and high-level to low-level 
output propagation time (CS1 — Y) 


tpLH 

tpHL 

Low-level to high-level and high-level to low-level 
output propagation time (CS2, CS3 — Y) 



MITSUBISHI 
l ELECTRIC 





MITSUBISHI HIGH SPEED CMOS 


M74HC138P 

M74HC138DP 

l-OF-8 DECODER/DEMULTIPLEXER 


SWITCHING CHARACTERISTICS ( v cc = 2~ev, T a = -4o~+85 c ) 



— 


Limits 


Symbol 

Parameter 

Test conditions 


25°C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 





6.0 



13 


16 

ns 




2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



150 


189 


tpi_H 

Low-level to high-level and 


4.5 



30 


38 



high-level to low-level 


6.0 



26 


32 

ns 


output propagation time 


2.0 



200 


252 

tpHL 

(A-Y) 


4.5 



40 


50 




C L = 50pF (Note 4) 

6.0 



34 


43 




2.0 



150 


189 


tpLH 

Low-level to high-level and 


4.5 



30 


38 



high-level to low-level 


6.0 



26 


32 

ns 


output propagation time 


2.0 



150 


189 

tpHL 

(CS1 - Y) 


4.5 



30 


38 





6.0 



26 


32 





2.0 



150 


189 


tpLH 

Low-level to high-level and 


4.5 



30 


38 



high-level to low-level 


6.0 



26 


32 

ns 


output propagation time 


2.0 



175 


221 

fpHL 

(CS2, CS3-Y) 


4.5 



35 


44 





6.0 



30 


37 


c, 

Input capacitance 


1 



10 


10 I 

pF 

Cpo 

Power dissipation capacitance (Note 3) 




82 




pF 


Note 3 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpd * Vcc 2 * fi"Hcc ' Vcc 
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MITSUBISHI HIGH SPEED CMOS 


M74HC139P 

M74HC139DP 

DUAL l-OF-4 DECODER/DEMULTIPLEXER 


DESCRIPTION 

The M74HC139 is a semiconductor integrated circuit con- 
sisting of a 2-bit binary to divide-by-4 decoder/demultiplex- 
er circuits with chip select inputs. 

FEATURES 

• Chip select inputs 

• High-speed: 19ns typ. (C L =15pF, V CC =5V) 

• Low power dissipation: 20/iW/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V CC =4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V c C = 2~6V 

• Wide operating temperature range: T a =— 40 — f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC139 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS139. 

When operated as a decoder, a 2-bit binary code are ap- 
plied to inputs AO and A1, one of outputs Y0 through Y3 
corresponding to this value will become low and the other 
outputs will all become high. In this case, chip select input 
CS should be maintained at low. When CS is high, all out- 
puts will become high irrespective of AO and A1. 


PIN CONFIGURATION (TOP VIEW) 


CHIP SELECT 
INPUT 


INPUTS 


OUTPUTS 


CS a 

A0 a 

A1 a 

Y0 a 

Yl"a 


Y2 a 

Y3 a 

GND 



CHIP SELECT 
INPUT 

INPUTS 


OUTPUTS 


Outline "I0P2P 


When operated as a 1-of-4 demultiplexer, CS is used as a 
data input and AO and A1 are used as sleeting inputs. 


LOGIC DIAGRAM (EACH DECODER/DEMULTIPLEXER) 


INPUTS 


AO O- 




1>-H> 


=i y — — ° 


CHIP SELECT CSO- 
INPUT 


T> 


Y1 


> OUTPUTS 


Y2 




-O Y3 
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MITSUBISHI HIGH SPEED CMOS 


M74HC139P 

M74HC139DP 

DUAL 1-0F-4 DECODER/DEMULTIPLEXER 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs | 

CS 

A1 

AO 

YO 1 

yT 

Y2 

Y3 

L 

L 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 

H 

X 

X 

H 

H 

H 

H 


Note 1 ! X Irrelevant 


ABSOLUTE MAXIMUM RATINGS (T a = — 40 — h85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5-+7.0 

V 

v, 

Input voltage 


—0. 5 — Vcc+0- 5 

V 

Vo 

Output voltage 


—0. 5 — Vcc+0. 5 

V 

I.K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

V 0 > V cc 

20 

lo 

Output current, per output pin 


±25 

mA 

•cc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


Note 2 : M74HC139DP, T a = -40~+50°C and T a = 50~85°C are derated at -5mW/°C 

RECOMMENDED OPERATING CONDITIONS (T a = - 4 o~+ 85 °c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

- 2 


6 

V 

v, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

V cc = 2. 0V 

0 


1000 

ns 

Vcc = 4. 5V 

0 


500 

Vcc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 







Limits 


Symbol 

Parameter 

Test conditions 


25°C 

— 40~ 

+850 

Unit 





Vcc(V) 

Min 

Typ 

Max 

Mm 

Max 






2.0 

1.5 



1.5 



V IH 

High-level input voltage 

V 0 = 0.1V, V cc - 

-0.1V 

4.5 

3.15 



3. 15 


V 

I l 0 l = 20/iA 


6.0 

4.2 



4.2 







2.0 



0.5 


0.5 


V, L 

Low-level input voltage 

V 0 = 0.1V, V cc 

-0. IV 

4.5 



1.35 


1.35 

V 

0 

II 

1 

> 


6.0 



1.8 


1.8 





Ioh = — 20/M 

2.0 

1.9 



1.9 






Ioh = 20// A 

4.5 

4.4 



4.4 



i 

0 

> 

High-level output voltage 

< 

II 

< 

X 

< 

Ioh = — 20 iu A 

6.0 

5.9 



5.9 


V 




Ioh = ~4. 0mA 

4.5 

4. 18 



4.13 






Ioh = _ 5. 2mA 

6.0 

5.68 



5.63 






I 0 l = 20 at A 

2.0 



0.1 


0. 1 





Iol — 20 at A 

4.5 



0. 1 


0. 1 


VoL 

Low-level output voltage 

< 

II 

< 

X 

< 

< 

£ 

CXI 

II 

_o 

6.0 



0. 1 


0. 1 

V 




Iol = 4. OmA 

4.5 



0. 26 


0. 33 





Iol = 5. 2mA 

6.0 



0. 26 


0. 33 


l,H 

High-level input current 

V, = 6V 

6.0 



0. 1 


1.0 






6.0 



-0. 1 




I.L 

Low-level input current 

V, = OV 





— 1.0 


•cc 

Quiescent supply current 

Vi — V cc , GND, 

o 

II 

> 

6.0 



4.0 


40.0 

UA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC139P 

M74HC139DP 

DUAL l-OF-4 DECODER/DEMULTIPLEXER 


SWITCHING CHARACTERISTICS ( v oc - w. T a = 25c ) 


Low-level to high-level and high-level to low-level 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (CS — Y) 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 


C L = 15pF (Note 4) 


Number of delay 
gate stages 4 
Number of delay 
gate stages 5 


Min 

Limits 


Typ 

Max 



10 



10 



30 



30 



30 



30 



38 



38 


SWITCHING CHARACTERISTICS (v cc = 2~6v,T a = -40~+85O 


Low-level to high-level and 
high-level to low-level 
output transition time 


I Low-level to high-level and 
high-level to low-level 
output propagation time 
(CS-Y) 


C L = 50pF (Note 4) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(A - Y) 


Input capacitance 

Power dissipation capacitance (Note 3) 


Number of delay 
gate stages 4 


Number of delay 
gate stages 5 



Limits 


25 °C 1 

— 40~ 

+85°C 

Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

2.0 



75 


95 

4.5 



15 


19 

6.0 



13 


16 

2.0 

4.5 



75 

15 


95 

19 

6.0 



13 


16 

2.0 



175 


219 

4.5 



35 


44 

6.0 



30 


38 

2.0 



175 

219 

4.5 



35 


44 

6.0 



30 


38 

2.0 



175 


219 

4.5 



35 


44 

6.0 



30 


38 

2.0 



175 


219 

4.5 



35 


44 

6. 0 



30 


38 

2. 0 



220 


275 

4.5 ; 



44 


55 

6.0 



38 


47 

2.0 



220 


275 

4.5 



44 


55 

6.0 



38 


47 

10 




10 




C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per c 
The power dissipated during operation under no-load conditions is calculated using the following formula 
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MITSUBISHI HIGH SPEED CMOS 


M74HC139P 

M74HC139DP 

DUAL 1-0F-4 DECODER/DEMULTIPLEXER 


Note 4 I Test Circuit 

INPUT V cc OUTPUT 

(1) The pulse generator (PG) has the following 
characteristics (10%~90%)‘ t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 

TIMING DIAGRAM 

Vcc 

GND 

Voh 

Vol 

Vqh 

Vol 


CS 

Y0-Y3 
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MITSUBISHI HIGH SPEED CMOS 

M74HC151P 

8-INPUT DATA SELECTOR/MULTIPLEXER 


DESCRIPTION 

The M74HC151 is a semiconductor integrated circuit con- 
sisting of an 8-line to 1 -line data selector/multiplexer. 

FEATURES 

• High-speed: 22ns typ. (C L =15pF, V CC =5V) 

• Low power dissipation: 20/zW/package (max) 

(V CC =5V, T a = 25°C , quiescent state) 

• High noise margin: 30% of V cc . min (V C c=4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V c C = 2~6V 

• Wide operating temperature range: T a =— 40 — b85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC151 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS151. 

The M74HC151 consists of data selector functions for 
selecting one of eight input line signals and multiplexer 
functions for converting 8-bit parallel data into serial data 
using time-division. 

The 8-line signal is applied to data inputs DO through D7, 
and after one of the data inputs has been selected by 
select inputs AO through A2, that input signal is output at Y 



or an inverted signal is output at Y. By applying 8-bit para- 
llel data to DO through D7, and connecting the output of a 
synchronous octal counter to AO through A2, DO through D7 
data will be output at Y synchronous with the clock pulse in 
the order of DO - D7. When output-enable input OE is high, 
Y will become low and Y will become high irrespective of 
other inputs. 

M74HC151 has the same functions and pin connections as 
the M74HC251, but the latter has a 3-state output. 







MITSUBISHI HIGH SPEED CMOS 

M74HC151P 


8-INPUT DATA SELECTOR/MULTIPLEXER 


FUNCTION TABLE (Note 1 ) 


Inputs j 

Outputs 

A2 

A1 

AO 

OE 

DO 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

Y 

Y 

X 

X 

X 

H 

X 

X 

X 

X 

X 

X 

X 

x 

L 

H 

L 

L 

L 

L 

L 

X 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L 

L 

L 

H 

X 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

H 

L 

X 

L 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L 

H 

L 

X 

H 

X 

X 

X 

X 

X 

X 

H 

L 

L 

H 

L 

L 

X 

X 

L 

X 

X 

X 

X 

X 

L 

H 

L 

H 

L 

L 

X 

X 

H 

X 

X 

X 

X 

X 

H 

L 

L 

H 

H 

L 

X 

X 

X 

L 

X 

X 

X 

X 

L 

H 

L 

H 

H 

L 

X 

X 

X 

H 

X 

X 

X 

X 

H 

L 

H 

L 

L 

L 

X 

X 

X 

X 

L 

X 

X 

X 

L 

H 

H 

L 

L 

L 

X 

X 

X 

X 

H 

X 

X 

X 

H 

L 

H 

L 

H 

L 

X 

X 

X 

X 

X 

L 

X 

X 

L 

H 

H 

L 

H 

L 

X 

X 

X 

X 

X 

H 

X 

X 

H 

L 

H 

H 

L 

L 

X 

X 

X 

X 

X 

X 

L 

X 

L 

H 

H 

H 

L 

L 

X 

X 

X 

X 

X 

X 

H 

X 

H 

L 

H 

H 

H 

L 

X 

X 

X 

X 

X 

X 

X 

L 

L 

H 

H 

H 

H 

L 

X 

X 

X 

X 

x 

X 

X 

r H 

H 

L 


Note 1 : X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS d a = -4o~+85t) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5-+7.0 

V 

V, 

Input voltage 


— 0. 5 — V C c+0- 5 

V 

Vo 

Output voltage 


—0. 5~V cc +0. 5 

V 

l|K 

Input protection diode current 

V, < ov 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

Vo > Vcc 

20 

•o 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS (T a = -40~+85°c) 


Symbol 

Parameter 

Limits 

Unit 

Mm 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

—40 


+85 

°C 

tr, t f 

Input risetime, falltime 

Vcc — 2. 0V 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6. 0V 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 

M74HC151P 


8-INPUT DATA SELECTOR/MULTIPLEXER 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25 °C 

—40 — 1-85’C 


V CC (V) 

Min 

Typ 

Max 

Min 

Max 

V| H 

High-level input voltage 

V 0 = 0.1V, Vcc~0.1V 

1 1 0 1 = 20/2 A 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3. 15 

4.2 


V 

V| L 

Low-level input voltage 

V 0 = 0.1V, Vcc-0.1V 

1 lo 1 = 20// A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

V 0 H 

High-level output voltage 

< 

II 

< 

i 

< 

Ioh = —20/2 A 

Ioh = 20/2 A 

Ioh = 20/2 A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh = —4. 0mA 

Ioh = —5. 2mA 

4.5 

6.0 

4. 18 

5. 68 



4.13 

5. 63 


V 0 L 

Low-level output voltage 

< 

II 

< 

i 

< 

Iol = 20/2A 

Iol = 20/2 A 

Iol = 20/2 A 

2.0 

4.5 

6.0 



0. 1 

0. 1 

0. 1 


0. 1 

0. 1 

0. 1 

V 

Iol = 4. 0mA 

Iol = 5. 2mA 

4.5 

6.0 



0. 26 

0. 26 


0. 33 

0. 33 

I.H 

High-level input current 

< 

cn 

< 

6.0 



0.1 


1.0 

juA 

I.L 

Low-level input current 

V, = ov 

6.0 



—0.1 


-1.0 

Icc 

Quiescent supply current 

Vi = V cc , GND, Iq = O/ 2 A 

6.0 



4.0 


40.0 

/2A 


SWITCHING CHARACTERISTICS (v cc = 5v.T a = 25c> 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 15pF (Note 3) 



10 

ns 

Ithl 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (D — Y) 



29 

ns 

tpHL 



29 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (D — Y) 



32 

ns 

tpHL 



32 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 



43 

ns 

IpHL 



43 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 



35 

ns 

tpHL 



35 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (OE — Y) 



23 

ns 

tpHL 



23 

IpLH 

Low-level to high-level and high-level to low-level 
output propagation time (OE — Y) 



21 

ns 

tpHL 



21 
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MITSUBISHI HIGH SPEED CMOS 


M74HC151P 

8-INPUT DATA SELECTOR/MULTIPLEXER 


SWITCHING CHARACTERISTICS <v C c = 2~ev, i a = -4o~+85c) 





Limits 


Symbol 

Parameter 

Test conditions 


25‘C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Mm 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



195 


244 


tpLH 

Low-level to high-level and 


4.5 



39 


49 



high-level to low-level 


6.0 



33 


41 

ns 


output propagation time 


2.0 



195 


244 

f PH L 

(D- Y) 


4.5 



39 


49 





6.0 



33 


41 





2.0 



185 


231 


tpLH 

Low-level to high-level and 


4.5 



37 


46 



high-level to low-level 


6.0 



32 


40 

ns 


output propagation time 


2.0 



185 


231 

tpHL 

(D- Y) 


4.5 



37 


46 





6.0 



32 


40 





2.0 



250 


312 


tpLH 

Low-level to high-level and 


4.5 



50 


63 



high-level to low-level 

Cl = 50pF (Note 3) 

6.0 



43 


54 

ns 


output propagation time 

2.0 



250 


312 

f PH L 

(A-Y) 


4.5 



50 


63 





6.0 



43 


54 





2.0 



205 


256 


tpLH 

Low-level to high-level and 


4.5 



41 


51 



high-level to low-level 


6.0 



35 


44 

ns 


output propagation time 


2.0 



205 


256 

tpHL 

(A-Y) 


4.5 



41 


51 





6.0 



35 


44 





2.0 



140 


175 


fpLH 

Low-level to high-level and 


4.5 



28 


35 



high-level to low-level 


6.0 



24 


30 

ns 


output propagation time 


2.0 



140 


175 

f PH L 

(OE- Y) 


4.5 



28 


35 





6.0 



24 


30 





2.0 



127 


159 


fpLH 

Low-level to high-level and 


4.5 



25 


32 



high-level to low-level 


6.0 



22 


28 

ns 


output propagation time 


2.0 



127 


159 

f PH L 

(OE- Y) 


4.5 



25 


32 





6.0 



22 


28 


C, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 2) 




70 




PF 


Note 2 C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd == Cp D • V C c 2 ’ frHcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC151P 


8-INPUT DATA SELECTOR/MULTIPLEXER 


Note 3 ! Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%)- t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 



« «. - X m x~ 


Vcc 


GND 


tpLH 


Y, Y 


VoL 


f. ^ 50 % 
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MITSUBISHI HIGH SPEED CMOS 


M74HC157P 

M74HC157DP 

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER 


DESCRIPTION 

The M74HC157 is a semiconductor integrated circuit con- 
sisting of four 2-line to 1 -line data selectors/multiplexers. 

FEATURES 

• High-speed: 12ns typ. (C L =15pF, V c C =5V) 

• Low power dissipation: 20/^W/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c = 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: T a =— 40~85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC157 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS157. 

The M74HC157 consists of four circuits each containing 
data selector functions for selecting one of two input line 
signals and multiplexer functions for converting 2-bit para- 
llel data into serial data using time-division. 

The 2-line signals are applied to data inputs A and B, and 
after one of the data inputs has been selected by select in- 
put S, it is output at pin Y. By applying 2-bit parallel data to 
A and B, and connecting the output of a binary counter to S, 


PIN CONFIGURATION (TOP VIEW) 


SELECT INPUT 

s-E 



DATA INPUTS j 

\ a °-Cl 
[bo -II 



OUTPUT 

Y0 — |T 

— 

DATA INPUTS j 

r ai -|T 
l 81 HI 



OUTPUT 

Y1 -\T 

— 


GND [T 




OUTPUT- 

ENABLE 

INPUT 


DATA INPUTS 


OUTPUT 


DATA INPUTS 


OUTPUT 


Outline 


16P4 

16P2P 


A and B data will be output at Y synchronous with the clock 
pulse in the order A-B. Both S and ouput-enable input OE 
are common to all four circuits. When OE is high, all out- 
puts, Y will become low irrespective of other inputs. 
M74HC1 57 is the same functions and pin connections as 
M74HC257, differing in that the output of M74HC257 is 3- 
state. 


LOGIC DIAGRAM OUTPUTS 


A 

Y0 Y1 Y2 Y3 V cc 
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MITSUBISHI HIGH SPEED CMOS 


M74HC157P 

M74HC157DP 

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER 


FUNCTION TABLE (Note i) 


Inputs j 

Output 

OE 

S 

A 

B 

Y 

H 

X 

X 

X 

L 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


Note 1 : X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (T a = — 40~+85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 h7. 0 

V 

v, 

Input voltage 


-0. 5 — V cc +0. 5 

V 

V 0 

Output voltage 


—0. 5 — Vcc+0- 5 

V 

• IK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

Vo > V C c 

20 

lo 

Output current, per output pm 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


Note 2 : M74HC157DP, T a = -40 — h50°C and T a = 50~85°C are derated at -5mW/°C 


RECOMMENDED OPERATING CONDITIONS (t,- -40 — H85°C ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

v, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tn tf 

Input risetime, falltime 

< 

o 

o 

< 

0 


1000 

ns 

Vcc = 4. 5V 

0 


500 

Vcc = 6. OV 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 


M74HC157P 

M74HC157DP 

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER 


ELECTRICAL CHARACTERISTICS 


V ih High-level input voltage 


V| L Low-level input voltage 


V oh High-level output voltage 


Vql Low-level output voltage 


1 1 H High-level input current 

1 1 l Low-level input current 

I cc Quiescent supply current 


V 0 = 0.1V, Vcc-0.1V 

ho I = 20// A 

V 0 = 0.1V, Vcc-0.1V 

hoi = 20// A 


Ioh = —20// A 
Ioh = —20// A 
Iqh = —20// A 
Ioh = -4. 0mA 
Iqh = ~5. 2mA 
l 0L = 20// A 
Iol ~ 20// A 
Iol “ 20// A 
Iol ~ 4. 0mA 
Iol — 5. 2mA 


V, = 6V 
V, = 0V 

Vi = V cc , GND, l 0 = 0//A 


Limits 


25 ? 

— 40~ 

+85°C 


Min Typ 

Max 

Min 



1.5 


1.5 



3.15 


3. 15 



4.2 


4.2 




0.5 


0.5 



1.35 


1.35 



1.8 


1.8 


1.9 


1.9 



4.4 


4.4 



5.9 


5.9 



4. 18 


4.13 



5. 68 


5. 63 




0 . 1 


0 . 1 



0 . 1 


0 . 1 



0 . 1 


0 . 1 



0. 26 


0. 33 



0. 26 


0. 33 



0 . 1 


1.0 



- 0 . 1 


-1.0 



4. 0 


40. 0 



SWITCHING CHARACTERISTICS (v C c - sv. r a = 250 


Low-level to high-level and high-level to low-level 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (A, B — Y) 

Low-level to high-level and high-level to low-level 
output propagation time (S — Y) 

Low-level to high-level and high-level to low-level 
output propagation time (OE — Y) 


C L = 15pF (Note 4) 
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MITSUBISHI HIGH SPEED CMOS 


M74HC157P 

M74HC157DP 

QUADRUPLE 2-INPUT NONINVERTING DATA SELECTOR/MULTIPLEXER 


SWITCHING CHARACTERISTICS (v cc = 2~ev i a = - 40 -+ 85 O 





Limits 


Symbol 

Parameter 

Test conditions 


25 ? 

— 40~ 

-t-85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


f"TLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



125 


158 


tp|_H 

Low-level to high-level and 


4.5 



25 


32 



high-level to low-level 


6.0 



21 


27 

ns 


output propagation time 


2.0 



125 


158 

f PH L 

(A, B-Y) 


4.5 



25 


32 




Cl = 50pF (Note 4) 

6.0 



21 


27 




2.0 



125 


158 


tpLH 

Low-level to high-level and 


4.5 



25 


32 



high-level to low-level 


6.0 



21 


27 

ns 


output propagation time 


- 2.0 



125 


158 

f PH L 

(S- Y) 


4.5 



25 


32 





6.0 



21 


27 





2. 0 



115 


145 


fpLH 

Low-level to high-level and 


4.5 



23 


29 



high-level to low-level 


6.0 



20 


25 

ns 


output propagation time 


2.0 



115 


145 

fpHL 

(OE- Y) 


4.5 



23 


29 





6.0 



20 


25 


c, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 3) 




51 




PF 


Note 3 Cp D is the internal capacitance of the 1C calculated from operation supply current under no-load conditions 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpd • Vcc 2 * fi+lcc * Vqc 


Note 4 : Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) - t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 

M74HC158P 

QUADRUPLE 2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER 


DESCRIPTION 

The M74HC158 is a semiconductor integrated circuit con- 
sisting of four 2-line to 1-line data selectors/multiplexers. 

FEATURES 

• High-speed: 12ns typ. (C L =15pF, V C c = 5V) 

• Low power dissipation: 20/zW/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c> min (V CC = 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V CC =2^6V 

• Wide operating temperature range: Ta=— 40~85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC158 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS158. 

The M74HC158 consists of four circuits each containing 
data selector functions for selecting one of two input line 
signals and multiplexer functions for converting 2-bit para- 
llel data into serial data using time-division. 

The 2-line signal is applied to data inputs A and B, and af- 
ter one of the data inputs has been selected by select in- 
put S, it is inverted and output at pin Y. By applying 2-bit 
parallel data to A and B, and connecting the output of a 
binary counter to S, the inverted A and B data will be out- 



put at Y synchronous with the clock pulse in the order A-B. 
Both S and ouput-enable input OE are common to all four 
circuits. When OE is high, all the outputs, Y0 through Y3, 
will become high irrespective of input level signals. 
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MITSUBISHI HIGH SPEED CMOS 


M74HC158P 

QUADRUPLE 2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER 


FUNCTION TABLE (Note 1 ) 


Inputs 

Output 

OE 

S 

A 

B 

Y 

H 

X 

X 

X 

H 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 


Note 1 : X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (T a = - 40 ~+ 85 °c) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5-+7.0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5 — Vcc+0. 5 

V 

IlK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 

l<OK 

Output parasitic diode current 

Vo < 0V 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS (T a = - 40 ~+ 85 °c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

v, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

V cc = 2.0V 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6.0V 

0 


400 


2-110 


A MITSUBISHI 
ELECTRIC 






MITSUBISHI HIGH SPEED CMOS 


M74HC158P 


QUADRUPLE 2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER 


ELECTRICAL CHARACTERISTICS 


V, H High-level input voltage 


V| L Low-level input voltage 


Vqh High-level output voltage 


Low-level output voltage 


High-level input current 
Low-level input current 
Quiescent supply current 


Mol = 20// A 




Limits 

conditions 


25°C 

-40 


o< 

o 

< 

Mm 

Typ 

Max 

Min 


2.0 

1.5 



1.5 

-0.1V 

4.5 

3.15 



3. 15 


6.0 

4.2 



4.2 


2.0 



0.5 


-0.1V 

4.5 



1.35 



6.0 



1.8 


Ioh = —20 A* A 

2.0 

1.9 



1.9 

Ioh = —20// A 

4.5 

4.4 



4.4 

Ioh = —20// A 

6.0 

5.9 



5.9 

Ioh = — 4. 0mA 

4.5 

4. 18 



4. 13 

Ioh = -5. 2mA 

6.0 

5.68 



5. 63 

Iol = 20//A 

2.0 



0.1 


Iol = 20//A 

4.5 



0. 1 


Iol = 20// A 

6.0 



0 . 1 


Iol = 4. 0mA 

4.5 



0. 26 


Iol = 5. 2mA 

6.0 



0.26 



6.0 



0. 1 



6.0 



-0.1 


l 0 = 0//A 

6.0 



4.0 



SWITCHING CHARACTERISTICS (v C c = 5v,T a = 2 5 c) 


Low-level to high-level and high-level to low-level 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (A, B — Y) 

Low-level to high-level and high-level to low-level 
output propagation time (S — Y) 

Low-level to high-level and high-level to low-level 
output propagation time (OE — Y) 


C L = 15pF (Note 3) 
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MITSUBISHI HIGH SPEED CMOS 


M74HC158P 

QUADRUPLE 2-INPUT INVERTING DATA SELECTOR/MULTIPLEXER 


SWITCHING CHARACTERISTICS (v 0 o = 2~ev, T a = 





Limits 


Symbol 

Parameter 

Test conditions 


25 ‘ C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


TfLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

Tthl 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



125 


158 


tpLH 

Low-level to high-level and 


4.5 



25 


32 



high-level to low-level 


6.0 



21 


27 

ns 


output propagation time 


2.0 



125 


158 

tpHL 

(A, B-Y) 


4.5 



25 


32 




C L = 50pF ( Note 3) 

6.0 



21 


27 




2.0 



125 


158 


+ 

X PLH 

Low-level to high-level and 

! 

4.5 

1 


25 


32 



high-level to low-level 


6.0 

1 


21 


27 

ns 


output propagation time 

1 

2.0 



125 


158 

tpHL 

(S-Y) 


4.5 



25 


32 





6.0 



21 


27 





2.0 



115 


145 


fpLH 

Low-level to high-level and 


4.5 



23 


29 



high-level to low-level 


6.0 



20 


25 

ns 


output propagation time 


2.0 



115 


145 

tpHL 

(OE-Y) 


4.5 



23 


29 





6.0 



20 


25 


C, 

Input capacitance 





10 


10 

PF 

Opo 

Power dissipation capacitance (Note 2) 




82 




PF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpd ' Vcc 2 * fi“Hcc * Vcc 


Note 3 : Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC160P 


PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 


DESCRIPTION 

The M74HC160 is a semiconductor integrated circuit con- 
sisting of a presettable synchronous BCD counter with 
direct reset input. 

FEATURES 

• Direct reset and synchronous preset inputs 

• Enable input and ripple carry output for cascade con- 
nection 

• High-speed: (clock frequency) 45MHz typ. 

(C L =15pF, V CC =5V) 

• Low power dissipation: 20/^W/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• Wide operating voltage range: V c c = 2~6V 

• Wide operating temperature range: T a = — 40 — hS5°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment 

FUNCTIONAL DESCRIPTION 

When the count pulse is applied to clock input CK, the 
number of count pulses will be output at outputs Q0 through 
Q3 synchronous with the count pulse in BCD code. Count- 
ing takes place when CK changes from low-level to high- 
level. 

The preset functions synchronously with the count pulse. By 
supplying data to preset data inputs P0 through P3 and set- 
ting load input LOAD to low-level, when CK changes from 
low-level to high-level, the P0 through P3 signals will be 
output to Q0 through Q3, respectively, irrespective of en- 



able inputs E P and E T . This permits presetting of the 
counter. 

When values greater than 10 are preset, the count adv- 
ances as shown in the State Transition Diagram. 

The reset operates asynchronously, and by setting direct 
reset input R D to low-level, Q0 through Q3 will become low 
irrespective of other inputs. 

The ripple carry output RCO will become high only when 
Q0 is high, Q1 is low, Q2 is low, Q3 is high, and E T is high. 
E P , E T and RCO are used in cascade connections of the 
counter in synchronous form when the counter is set up in a 
lOn arrangement. (See the Application Example.) 



OUTPUTS 


RIPPLE 

CARRY 

OUTPUT 


GND 
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MITSUBISHI HIGH SPEED CMOS 

M74HC160P 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 


FUNCTION TABLE (Note i) 


Inputs 

Outputs 

Rd 

LOAD 

E t 

E P 

CK 

QO 

Q1 

Q2 

Q3 

RCO 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 

H 

L 

L 

X 

t 

P0 

PI 

P2 

P3 

L 

H 

L 

H 

X 

t 

L* 

H 

H 

H 

H 

t 

Count 

L* 

H 

H 

L 

X 

X 

Count suppressed 

L 

H 

H 

H 


X 

Count suppressed 

L* 


Note 1 : t : Change from low to high level 

* : RCO is normally low, but becomes high when QO is 
high, Q1 is low, Q2 is low, 03 is high, and E T is high. 
Accordingly, RCO=QO • Q1 • Q2 • Q3 • E T 
: X : Irrelevant 


OPERATION TIMING DIAGRAM STATE TRANSITION DIAGRAM 



ABSOLUTE MAXIMUM RATINGS <t 8 - -40 — h85°C ) 



Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 — f-7. 0 

V 

v. 

Input voltage 


-0. 5~Vcc+0. 5 

V 

V 0 

Output voltage 


—0. 5~V C c+0. 5 

V 

i IK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS d a = -40~+85ic) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6_ 

V 

V, 

Input voltage 

■o 


Vcc 

V 

V 0 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

Vcc = 2. 0V 

0 


1000 

ns 

Vcc = 4. 5V 

0 


500 

V cc = 6. OV 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 

M74HC160P 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 


ELECTRICAL CHARACTERISTICS 


V ih High-level input voltage 


V !L Low-level input voltage 


Vqh High-level output voltage 


Low-level output voltage 


High-level input current 
Low-level input current 
Quiescent supply current 


V, = 6V 
V, = OV 


conditions 



25 °C 

— 40~ 

+85°C 


< 

o 

o 

< 

Mm 

Typ 

Max 

Min 

Ma 

-0.1V 

2.0 

4.5 

1.5 

3. 15 



1.5 

3. 15 



6.0 

4.2 



4.2 


-0.1V 

2.0 

4.5 



0.5 

1.35 


0. 

i.: 


6.0 



1.8 


i. 

•oh = — 20/* A 

2.0 

1.9 



1.9 


Ioh = —20// A 

4.5 

4.4 



4.4 


Ioh = ~ 20//A 

6.0 

5.9 



5.9 


Ioh = —4.0mA 

4.5 

4.18 



4. 13 


Ioh = ~5. 2mA 

6.0 

5. 68 



5. 63 


Iol = 20// A 

2.0 



0.1 


0. 

Iol = 20// A 

4.5 



0.1 


0. 

Iol = 20// A 

6.0 



0. 1 


0. 

Iol = 4. 0mA 

4.5 



0. 26 


o. ■ 

Iol = 5. 2mA 

6.0 



0. 26 


o.: 


6.0 



0.1 


i. 


6.0 



-0.1 


-i. 

, lo = 0//A 

6.0 


l 

4.0 


40. 




SWITCHING CHARACTERISTICS (v cc = 5 v, i a = 2 5 c) 


Symbol 

Parameter 

fmax 

Maximum clock frequency 

tTLH 

tTHL 

Low-level to high-level and high-level to low-level 

output transition time 

tpLH 

tpHL 

Low-level to high-level and high-level to low-level 
output piopagation time (CK — Q) 

IpHL 

High-level to low-level 

output propagation time (R D — Q) 

tpLH 

IpHL 

Low-level to high-level and high-level to low-level 
output propagation time (E T — RCO) 

tpLH 

IpH L 

Low-level to high-level and high-level to low-level 
output propagation time (CK — RCO) 

IpH L 

High-level to low-level 

output propagation time (Rd — RCO) 


C L = 15pF (Note 3) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC160P 


PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 


SWITCHING CHARACTERISTICS (v 0 c = 2~ev r a = -4o~+85t) 





Limits 


Symbol 

Parameter 

Test conditions 


25 “C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



f max 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

32 



25 






2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

txHL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



170 


214 


tpLH 

Low-level to high-level and 


4.5 



34 


43 



high-level to low-level 


6.0 



29 


36 



output propagation time 


2.0 



205 


258 


fpHL 

(CK-Q) 


4.5 



41 


52 





6.0 



35 


44 



High-level to low-level 


2.0 



210 


265 


tpHL 

output propagation time 

Cl = 50pF (Note 3) 

4.5 



42 


53 

ns 


(R^-Q) 


6.0 



36 


45 





2.0 



160 


202 


tpLH 

Low-level to high-level and 


4.5 



32 


40 



high-level to low-level 


6.0 

1 


27 


34 

ns 


output propagation time 


2.0 



195 


246 

tpHL 

(E t - RCO) 


4.5 



39 


49 





6.0 



33 


42 





2.0 



175 


221 


tpLH 

Low-level to high-level and 


4.5 



35 


44 



high-level to low-level 


6.0 



30 


37 

ns 


output propagation time 


2.0 



215 


271 

tpHL 

(CK- RCO) 


4.5 



43 


54 





6.0 



37 


46 



High-level to low-level 


2.0 



220 


277 


tpHL 

output propagation time 


4.5 



44 


55 

ns 


(Rd — RCO) 


6.0 



37 


47 


c, 

Input capacitance 





10 


10 

PF 

Cpd 

Power dissipation capacitance (Note 2) 




57 




PF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions 
The power dissipated during operation under no-load conditions is calculated using the following formula 
P D — Cp D • V C c 2 * fi+lcc * Vcc 


Note 3 : Test Circuit 


INPUT v cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 
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TIMING REQUIREMENTS (v cc = 2~6v.T a = - 4 o~+ 85 c) 


Symbol 

Parameter 

tw(CK) 

Clock pulse width 

tw(R^) 

Direct reset pulse width 

tsu(p) 

P setup time with 

respect to CK 

tsU(LOAD) 

LOAD setup time with 

respect to CK 

tsuCE) 

E Tl E P setup time with 

respect to CK 

th(p) 

P hold time with 

respect to CK 

th(LOAD) 

LOAD hold time with 

respect to CK 

th(E) 

E Tl E P hold time with 

respect to CK 

trec(R^) 

R d recovery time with 

respect to CK 

trec(LoAD) 

LOAD recovery time with 

respect to CK 





Limits 

25 °C 

-40 

V CC (V) 

Mm \ Typ 

Max 

Min 

2.0 

80 



101 

4.5 

16 



20 

6.0 

14 



’7 

2.0 

80 



101 

4.5 

16 



20 

6.0 

14 



17 

2.0 

150 



189 

4.5 

30 



38 

6.0 

26 



32 

2.0 

135 



170 

4.5 

27 



34 

6.0 

23 



29 

2.0 

200 



250 

4.5 

40 



50 

6.0 

34 



43 

2.0 

50 



63 

4.5 

10 



13 

6.0 

9 



11 

2.0 

0 



0 

4.5 

0 



0 

6.0 

0 



0 

2.0 

0 



0 

4.5 

0 



0 

6.0 

0 



0 

2.0 

125 



158 

4.5 

25 



32 

6.0 

21 



27 

2.0 

125 



158 

4. 5 

25 



32 

0~7 
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M74HC160P 

PRESETTABLE BCD COUNTER WITH ASYNCHRONOUS RESET 


TIMING DIAGRAM 









MITSUBISHI HIGH SPEED CMOS 

M74HC161P 

M74HC161DP 


PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 


DESCRIPTION 

The M74HC161 is a semiconductor integrated circuit con- 
sisting of a presettable synchronous 4-bit binary 
(hexadecimal) counter with direct reset input. 

FEATURES 

• Direct reset and synchronous preset inputs 

• Enable input and ripple carry output for cascade con- 
nection 

• High-speed: (clock-frequency) 45MHz typ. 

(C L =15pF, V CC =5V) 

• Low power dissipation: 20/iW/package (max) 

(V C c == 5V, T a =25°C, quiescent state) 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range- T a =— 40~-f~85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

When the count pulse is applied to clock input CK, the 
number of count pulses will be output at outputs QO through 
Q3 synchronous with the count pulse in 4-bit binary code. 
Counting takes place when CK changes from low-level to 
high-level. 

The preset functions synchronously with the count pulse. By 
supplying data to data inputs PO through P3 and setting load 
input LOAD to low-level, when CK changes from low-level 
to high-level, the PO through P3 signals will be output to QO 


PIN CONFIGURATION (TOP VIEW) 


DIRECT rr 

RESET INPUT r d [J_ 

CLOCK INPUT CK — [~2 


PRESET 
DATA INPUTS 


ENABLE INPUT E P 


15 — RCO 


[141 — ► QO 


[13]-* Q1 



RIPPLE CARRY 
OUTPUT 


P2 Q2 ■ Q2 

P3 Q3 jTJ — * Q3 

Ep , ^ . ^ e t Tol — Et ENABLE INPUT 

LffiD — 1 

L T1 — LOAD LOAD INPUT 


Outline 


16P2P 


through Q3, respectively, irrespective of enable inputs E P 
and E t . This permits presetting of the counter. 

The reset operates asynchronously, and by setting direct 
reset input R D to low-level, QO through Q3 will become low, 
irrespective of other inputs. 

The ripple carry output RCO will become high only when all 
of QO, Q1, Q2, Q3 and E T are high. E P , E T and RCO are 
used in cascade connections of the counter in synchronous 
form when the counter is set up in a 10 n arrangement. (See 
the Application Example.) 


LOGIC DIAGRAM 

r 


DATA INPUTS ■ 


ENABLE 

INPUTS 


DIRECT 
RESET INPUT 


CLOCK INPUT CK(2 
LOAD INPUT LOAD (9 
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MITSUBISHI HIGH SPEED CMOS 


M74HC161P 

M74HC161DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 


FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

Rd 

LOAD 

Et 

E P 

CK 

QO 

Q1 

Q 2 

Q 3 

RCO 

L 

X 

X 

X 

,X 

L 

L 

L 

L 

L 

H 

L 

L 

X 

t 

PO 

PI 

P2 

P3 

L 

H 

L 

H 

X 

t 

L* 

H 

H 

H 

H 

t 

Count 

L* 

H 

H 

L 

X 

X 

Count suppressed 

L 

H 

H 

H 

L 

X 

Count suppressed 

L* 


Note 


t : Change from low to high level 

* : RCO is normally low, but becomes high when all of QO, 
Q1, 02, Q3 and E T are high Accordingly, RCO=QO • 
Q1 • Q2 • Q3 • E t 
X : Irrelevant 


OPERATION TIMING DIAGRAM 


LOAD 
PO- 
P1 - 
P2 

P3 ' 
CK ' 


_r 


E P 
Et 
QO 
Q1 

Q2 “1 

03 


V 


urmjnjnjnjnjnjijnjnj^^ 


s — t- 


RCO . 


I 


12 13 14 15 ' 0 1 


RESET PRESET 


COUNT 


COUNT SUPPRESSED 


STATE TRANSITION DIAGRAM 



ABSOLUTE MAXIMUM RATINGS (T a = —40 — h85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 h7.0 

V 

v, 

Input voltage 


— 0. 5 — Vcc+0- 5 

V 

V 0 

Output voltage 


-0. 5~Vcc-K). 5 

V 

l|K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

•cc 

Supply/GND current 

Vcc, GND 

±50 

mA , 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


Note 2 : M74HC161 DP, T a = -40~+50°C and T a = 50~85°C are derated at -5mW/°C 


2-120 


A MITSUBISHI 
ELECTRIC 






MITSUBISHI HIGH SPEED CMOS 


M74HC161P 

M74HC161DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 


RECOMMENDED OPERATING CONDITIONS (T a = - 40 ~+ 85 - c) 


Symbol 

Parameter 

Limits 

Unit 

Mm 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

' 

Limits 

Unit 

Test conditions 


25 °C 

-40 — K85°C 


Vcc (V) 

Min 

Typ 

Max 

Min 

Max 

V, H 

High-level input voltage 

V 0 = 0.1V, Vcc-0. IV 

1 1 0 1 = 20yUA 

2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3.15 

4.2 


V 

V,L 

Low-level input voltage 

V 0 = 0.1V, Vcc-0. IV 
ilol =20M 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-level output voltage 

> 

£ 

> 

II 

> 

Ioh = — 20yuA 

Ioh = — 20/M 

Ioh = —20/^ A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh — —4. 0mA 

Ioh = 5. 2mA 

4.5 

6.0 

4. 18 

5.68 



4. 13 

5.63 


VOL 

Low-level output voltage 

< 

II 

< 

X 

< 

l OL = 20/iA 

Iol = 20/^A 

Iol = 20/^A 

2.0 

4.5 

6.0 



0. 1 

0. 1 

0. 1 


0. 1 
6/i 

0. 1 

V 

Iol = 4. 0mA 

Iol = 5. 2mA 

4.5 

6.0 



0. 26 

0. 26 


0. 33 

0. 33 

1 1 H 

High-level input current 

V, = 6V 

6.0 



0. 1 


1.0 

uA 

1 1 L 

Low-level input current 

V, = OV 

6.0 



-0. 1 


-T.O 

Icc 

Quiescent supply current 

V| = V CC , GND, l 0 = 0/iA 

6.0 



4.0 


' 40.0 

juA 


SWITCHING CHARACTERISTICS (v cc = 5v, T a = 25 -c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

f max 

Maximum clock frequency 

Cu = 15pF (Note 4) 

30 



MHz 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 



28 

ns 

tpHL 



34 

tpHL 

High-level to low-level 

output propagation time (R 0 — Q) 



36 

ns 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (E T — RCO) 



26 

ns 

tpHL 



32 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — RCO) 



30 

ns 

tpHL 



36 

tpHL 

High-level to low-level 

output propagation time (R D — RCO) 



38 

ns 
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MITSUBISHI HIGH SPEED CMOS 


M74HC161P 

M74HC161DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 


SWITCHING CHARACTERISTICS ( v cc = 2~ev, T a = - 40-+85 c > 





Limits 


Symbol 

Parameter 

Test conditions 


25°C 

— 40~ 

+85°C 

Unit 




o< 

o 

< 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

32 



25 






2.0 



75, 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



170 


214 


tpLH 

Low-level to high-level and 


4.5 



34 


43 



high-level to low-level 


6.0 



29 


36 

ns 


output propagation time 


2. 0 



205 


258 

tpHL 

(CK- Q) 


4.5 



41 


52 





6.0 



35 


44 



High-level to low-level 


2.0 



210 


265 


tpHL 

output propagation time 

Cl = 50pF ( Note 4) 

4.5 



42 


53 

ns 


la 

i 

o 


6.0 



36 


45 



, 


2.0 



160 


202 


tpLH 

Low-level to high-level and 


4.5 



32 


40 



high-level to low-level 


6.0 



27 


34 

ns 


output propagation time 


2.0 



195 


246 

tpHL 

(E t - RCO) 


4.5 



39 


49 





6.0 



33 


42 





2.0 



175 


221 


tpLH 

Low-level to high-level and 


4.5 



35 


44 



high-level to low-level 


6.0 



30 


37 

ns 


output propagation time 


2.0 



215 


271 

tpHL 

(CK - RCO) 


4.5 



43 


54 





6.0 



37 


46 



High-level to low-level 


2.0 



220 


277 


tpHL 

output propagation time 


4.5 



44 


55 

ns 


(Rd — RCO) 


6.0 



37 , 


47 


C, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 3) 




57 




PF 


Note 3 l C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpo * V cc 2 • f,+l C c * Vcc 


Note 4 : Test Circuit 


INPUT v cc OUTPUT 


9 9 9 



j Y 

y 

1771 . 


DUT 


II 



son ; 

1 

( <J)GND T 

It l i 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%). t r = 6ns, tf = 6ns 

(2) The capacitance C u includes stray wiring 
capacitance and the probe input capacitance 
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MITSUBISHI HIGH SPEED CMOS 


M74HC161P 

M74HC161DP 


PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 


TIMING REQUIREMENTS (v C0 = 2~6v,T a = - 4 o~+ 85 c) 


Symbol 

Parameter 

tw(CK) 

Clock pulse width 


Direct reset pulse width 

tsil(P) 

Isu ( load) 

P setup time with 

respect to CK 

LOAD setup time with 

respect to CK 

tsU(E) 

E t , E P setup time with 

respect to CK 

th(p) 

P hold time with 

respect to CK 

th(LOAD) 

LOAD hold time with 

respect to CK 

th(E) 

E t , E P hold time with 

respect to CK 

trec(R^) 

R d recovery time with 

respect to CK 

trec(LOAD) 

LOAD recovery time with 

respect to CK 


1 


Test conditions 


Limits 

25°C j 

— 40~ 

+85°C 

Min 

Typ 

Max 

Min 

Ma 

80 



101 


16 



20 


14 



17 


80 



101 


16 



20 


14 



17 


150 



189 


30 



38 


26 



32 


135 



170 


27 



34 


23 



29 


200 



250 


40 



50 


34 



43 


50 



63 


10 



13 


9 



- 11 j 


0 



0 


0 



0 


0 



0 


0 



0 


0 



0 


0 



0 


125 



158 


25 



32 


21 



27 


125 



158 


25 

| 


32 i 


21 



27 
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MITSUBISHI HIGH SPEED CMOS 


M74HC161P 

M74HC161DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH ASYNCHRONOUS RESET 


TIMING DIAGRAM 



Vcc 


GND 


Vcc 


GND 


Voh 


Vol 



Vcc 


GND 


Vcc 


GND 


Vcc 


GND 


E P 



Vcc 


GND 

Vcc 


GND 



APPLICATION EXAMPLE 10 n COUNTER USING CASCADE CONNECTION 
• CONNECTIONS FOR l t f t t j t t t t _ 11 I It 


LOW-SPEED APPLICATIONS 

ENABLE INPUT ^ 


COUNT PULSE < 


[LOADqoQI Q2 Q3 
e p M74HC161 
E t RCO 


LOADQ0 Q1 Q2 Q3 
|Ep M74HC161 
Er RCOl 


LOADQOQI Q2 Q3 
Ep M74HC161 
E t RCO 



ICK 

| R 0 PO PI P2 P3 


_ CK 

R d PO PI P2 P3 

1 r 

— ICK 

| Rq PO PI P2 P3 



1 1 T T 1 


T i 1 1 1 


iTTTF 


TO NEXT STAGE 


TO NEXT STAGE 



TO NEXT STAGE 


TO NEXT STAGE 


TO NEXT STAGE 
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MITSUBISHI HIGH SPEED CMOS 

M74HC162P 

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 


DESCRIPTION 

The M74HC162 is a semiconductor integrated circuit con- 
sisting of a presettable synchronous BCD counter with syn- 
chronous reset input. 

FEATURES 

® Synchronous reset and synchronous preset inputs 

• Enable input and ripple carry output for cascade con- 
nection 

® High-speed: (clock frequency) 45MHz typ. 

(C L =15pF, V CC =5V) 

® Low power dissipation: 20/iW/package (max) 

(V CC =5V, T a =25°C, quiescent state) 

® Wide operating voltage range. V C c = 2~6V 

• Wide operating temperature range: T a = — 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

When the count pulse is applied to clock input CK, the 
number of count pulses will be output at outputs QO through 
Q3 synchronous with the count pulse in BCD code. Count- 
ing takes place when CK changes from low-level to high- 
level. 

The preset functions synchronously with the count pulse. By 
supplying data to data inputs PO through P3 and setting load 
input LOAD to low-level, when CK changes from low-level 
to high -level, the PO through P3 signals will be output to QO 
through Q3, respectively, irrespective of enable inputs E P 


PIN CONFIGURATION (TOP VIEW) 


RESET INPUT 

R-H 

A 

H 

CLOCK INPUT 

CK — [T 

— 

R 

>CK RCO 

— 

m- 


Ld 

t 

o 

CL 

— 

PO QO 

— 

Hh 

PRESET 

pi — \T 

— 

PI Q1 

— 


DATA INPUTS j 

P2 — [T 


P2 Q2 

— 

U-* 

1 

P3— f~6~ 

— 

P3 Q3 

— 


ENABLE INPUT 

Ep-(T 

— 

E P E t 

LOAD 

— 


GND [T 


Hr 


Vcc 

RCO 

QO 

Q1 


RIPPLE CARRY 
OUTPUT 


OUTPUTS 


Q2 

Q3 

e t enable input 
load load input 


Outline 16P4 


and E T This permits presetting of the counter. 

When values greater than 10 are preset, the count adv- 
ances as shown in the State Transition Diagram. 

The reset operates synchronously with the count pulse, and 
by setting reset input R to low-level, QO through Q3will be- 
come low when CK changes from low-level to high-level. 
The ripple carry output RCO will become high only when 
QO is high, Q1 is low, Q2 is low, Q3 is high, and E T is high. 
E P , E t and RCO are used in cascade connections of the 
counter in synchronous form when the counter is set up in a 
10 n arrangement. (See the Application Example.) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC162P 

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 


FUNCTION TABLE (Note i) 


Inputs 

Outputs 

R 

LOAD 

Ex 

E P 

CK 

QO 

Q1 

Q2 

Q3 

RCO 

L 

X 

X 

X 

t 

L 

L 

L 

L 

L 

H 

L 

L 

X 

t 

PO 

PI 

P2 

P3 

L 

H 

L 

H 

X 

t 

L* 

H 

H 

H 

H 

t 

Count 

L* 

H 

H 

L 

X 

X 

Count suppressed 

L 

H 

H 

H 

L 

X 

Count suppressed 

L* 


Note 1 : t - Change from low to high level 

* I RCO is normally low, but becomes high when QO is 
high, Q1 is low, Q2 is low, 03 is high and E T is high. 
Accordingly, RCO=QO • Q1 • Q2 • Q3 • E T 
X Irrelevant 


OPERATION TIMING DIAGRAM STATE TRANSITION DIAGRAM 




Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 f-7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0.5~V cc +0.5 

V 

1 1 K 

Input protection diode current 

V, < OV 

-20 

mA 

V| > Vcc 

20 

loK 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

V 0 > V cc 

20 

•o 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS (T a = -<to~+ 85 c) 


Symbol 

Parameter 

Limits 

Unit 

Mm 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 

1 

Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

V cc = 4. 5V 

o 


500 

V cc = 6. OV 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 

IV174HC162P 

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 


ELECTRICAL CHARACTERISTICS 


Vi H High-level input voltage 


V, L Low-level input voltage 


Vqh High-level output voltage 


Low-level output voltage 


High-level input current 
Low-level input current 
Quiescent supply current 


Test conditions 


V 0 = 0.1V, Vcc~0.iV 
Mol =20 ( uA 

V 0 = 0.1V, V cc -0. IV 

I ho I =20/yA 



Ioh = —20u A 
Ioh = — 20/M 
Ioh = — 20/M 
Ioh = -4. 0mA 
Ioh = —5. 2mA 
Iol = 20/M 
l 0L ~ 20m A 
Iql — 20/M 
Iol = 4. 0mA 
Iol = 5. 2mA 


V, = 6V 
V, = 0V 

V| = V CC , GND, Iq = 0/M 


— 40~ 

+85C 

Max Min 

Max 

1.5 


3.15 


4.2 


0.5 

0.5 

1.35 

1.35 

1.8 

1.8 

1.9 


4.4 


5.9 


4. 13 


5. 63 


0. 1 

0. 1 

0. 1 

0. 1 

0. 1 

0. 1 

0.26 

0. 33 

0.26 

0. 33 

0. 1 

1.0 

-0. 1 

— 1.0 

4. 0 

40.0 


SWITCHING CHARACTERISTICS (v co = 5v,T a = 25c) 


Maximum clock frequency 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 

Low-level to high-level and high-level to low-level 
output propagation time (E t — RCO) 

Low-level to high-level and high-level to low-level 
output propagation time (CK — RCO) 



C L = 15pF (Note 3) 


Limits 


Mm 

Typ 

Me 

IX 

30 






1( 




1( 




2? 




3< 

1 



2i 

5 



3 ; 

l 



3( 

) 



3( 

5 
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MITSUBISHI HIGH SPEED CMOS 


M74HC162P 

PRESETTABLE BCD COUNTER WITH SYNCHRONOUS RESET 


SWITCHING CHARACTERISTICS (v co = 2~6v.T a = -40~+8 5 c) 





Limits 


Symbol 

Parameter 

Test conditions 


250 

— 40~ 

+850 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

32 



25 






2.0 



75 


95 


*TLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



170 


214 


tpLH 

Low-level to high-level and 


4.5 



34 


43 



high-level to low-level 


6.0 



29 


36 

ns 


output propagation time 


2. 0 



205 


258 

tpHL 

(CK- Q) 

C L = 50pF (Note 3) 

4.5 



41 


52 





6.0 



35 


44 





2.0 



160 


202 


tpLH 

Low-level to high-level and 


4.5 



32 


40 

- 


high-level to low-level 


6.0 



27 


34 

ns 


output propagation time 


2.0 



195 


246 

tpHL 

(E t - RCO) 


4.5 



39 


49 





6.0 



, 33 


42 





2.0 



175 


221 


tpLH 

Low-level to high-level and 


4.5 



35 


44 



high-level to low-level 


6.0 



30 


37 

ns 


output propagation time 


2.0 



215 


271 

tpHL 

(CK - RCO) 


4.5 



43 


54 





6.0 



37 


46 


C, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 2) 




58 




PF 


Note 2 C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpd * Vcc 2 * fi+lcc * Vcc 


Note 3 Test Circuit 


INPUT Vcc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~9096) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 
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TIMING REQUIREMENTS (V cc = 2~6V, T a = -40 — |-85°C ) 


Symbol 

Parameter 

tw(CK) 

Clock pulse width 

tsu(p) 

P setup time with 

respect to CK 

tsU(LOAD) 

LOAD setup time with 

respect to CK 

^SU(R) 

R setup time with 

respect to CK 

tsU(E) 

Et, E P setup time with 

respect to CK 

*h(p) 

P hold time with 

respect to CK 

( LOAD ) 

LOAD hold time with 

respect to CK 

^h(R) 

R hold time with 

respect to CK 

th(E) 

E t , E P hold time with 

respect to CK 

trec(R) 

R recovery time with 

respect to CK 

trec(LOAD) 

LOAD recovery time with 

respect to CK 
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TIMING DIAGRAM 










MITSUBISHI HUGH SPEED CMOS 


M74HC163P 

EV874HC163DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 


DESCRIPTION 

The M74HC163 is a semiconductor integrated circuit con- 
sisting of a presettable synchronous 4-bit binary 
(hexadecimal) counter with synchronous reset input 

FEATURES 

• Synchronous reset and synchronous preset inputs 

• Enable input and ripple carry output for cascade con- 
nection 

• High-speed: (clock frequency) 45MHz typ 
(C L =1 5pF, V CC =5V) 

• Low power dissipation- 20/iW/package (max) 

(V C c = 5V, Ta=25°C, quiescent state) 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a =— 40 — b85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

When the count pulse is applied to clock input CK, the 
number of count pulses will be output at outputs Q0 through 
Q3 synchronous with the count pulse in 4-bit binary code. 
Counting takes place when CK changes from low-level to 
high-level. 

The preset functions synchronously with the count pulse. By 
supplying data to data inputs P0 through P3 and setting load 
input LOAD to low-level, when CK changes from low-level 
to high-level, the P0 through P3 signals will be output to Q0 


PIN CONFIGURATION (TOP VIEW) 

RESET INPUT 

R-H 




T V C c 



6 



CLOCK INPUT 

CK — [T 

— 

R 

>CK RCO 

- 

7FI Rrn RIPPLE CARRY 

HLU OUTPUT 


po — [T 

— 


— 



PRESET 

DATA INPUTS 

pi — [T 
P2 — [T 

— 

PI Q1 

P2 Q2 




OUTPUTS 


P3 — IT 

— 

P3 Q3 

— 

]7| — Q3 


ENABLE INPUT 

Ep-[T 

■ 

Ep Et 

load 

B 

TO-Et 

ENABLE INPUT 

gnd Gl 



■ 

n 1 i AAn 1 DAP) IMPI IT 



■ 

■SKiS 



Outline 16P2P 



through Q3, respectively, irrespective of enable inputs E P 
and E T . This permits presetting of the counter. 

The reset operates synchronously with the count pulse, and 
by setting reset input R to low-level, Q0 through Q3 will be- 
come low when CK changes from low-level to high-level 
The ripple carry output RCO will become high only when 
Q0, Q1, Q2, Q3 and E T are high. E P , E T and RCO are used 
in cascade connections of the counter in synchronous form 
when the counter is set up in a 10 n arrangement. (See the 
Application Example.) 
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MITSUBISHI HIGH SPEED CMOS 


M74HC163P 

M74HC163DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 


FUNCTION TABLE (Note 1 ) 


Inputs 

Outputs 

R 

LOAD 

Et 

E P 

CK 

QO 

Q1 

Q2 

Q3 

RCO 

L 

X 

X 

X 

t 

L 

L 

L 

L 

L 

H 

L 

L 

X 

t 

PO 

PI 

P2 

P3 

L 

H 

L 

H 

X 

t 

L* 

H 

H 

H 

H 

t 

Count 

L* 

H 

H 

L 

X 

X 

Count suppressed 

L 

H 

H 

H 

L 

X 

Count suppressed 

L* 


Note 


t • Change from low to high level 

* : RCO is normally low, but becomes high when all QO, 
Q1, 02, Q3 and E T are high Accordingly, RCO = QO* 
Q1 • Q2 • Q3 • E t 
X Irrelevant 


OPERATION TIMING DIAGRAM 


STATE TRANSITION DIAGRAM 




RESET PRESET 


COUNT SUPPRESSED 


ABSOLUTE MAXIMUM RATINGS <t 8 - —40 — j-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 f-7. 0 

V 

v. 

input voltage 


—0. 5~V C c+0- 5 

V 

V 0 

Output voltage 


—0. 5 — V cc +0. 5 

V 

l,K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

l<OK 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

V 0 > V cc 

20 

l<3 

Output current, per output pm 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


—65 — hi 50 

°C 


Note 2 : M74HC163DP, T a = -40~+50°C and T a = 50~85°C are derated at -5mW/°C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC163P 

M74HC163DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 


RECOMMENDED OPERATING CONDITIONS ( T a = - 40 ~+ 85 c ) 


Supply voltage 

Input voltage 

Output voltage 

I Operating temperature range 


Input risetime, falltime 


Vcc = 2. OV 
Vcc = 4. 5V 
Vcc = 6. OV 


ELECTRICAL CHARACTERISTICS 


High-level input voltage 


Low-level input voltage 


High-level output voltage 


Low-level output voltage 


High-level input current 
Low-level input current 
Quiescent supply current 


V o = 0 . IV, v cc - o . IV 
Il 0 l = 20/2 A 


V 0 = 0.1V, Vcc-0. IV 
>lol = 20/2 A 



V, = 6V 

Vi = OV 

V| = V cc , GND, lo = 0^A 


= —20/M 

= —20/M 

= — 20/M 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5 . 9 

= —4. 0mA 

4.5 

4 . 18 



4 . 13 

= —5. 2mA 

6.0 

5 . 68 



5 . 63 

= 20/M 

2.0 



0.1 


= 20/2 A 

4.5 



0 . 1 


= 20/2 A 

6.0 



0-1 


= 4. 0mA 

4.5 



0.26 


= 5. 2mA 

6.0 



0.26 



6.0 



0.1 



6.0 



- 0.1 


= 0/2 A 

6.0 



4.0 



SWITCHING CHARACTERISTICS ( v 0 


= 5 V , T a = 25 ' C ) 


Maximum clock frequency 

Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 

Low-level to high-level and high-level to low-level 
output propagation time (E T — RCO) 

Low-level to high-level and high-level to low-level 
output propagation time (OK — RCO) 


Test conditions 


Cl = 15pF (Note 4) 
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MITSUBISHI HIGH SPEED CMOS 


M74HC163P 

M74HC163DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 


SWITCHING CHARACTERISTICS (v cc = 2~ev, T a = - 40 -+ 85 O 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

32 



25 






2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

w 

output transition time 


4.5 



15 


19 





'6.0 



13 


16 





2.0 



170 


214 


tpLH 

Low-level to high-level and 


4.5 



34 


43 



high-level to low-level 


6.0 



29 


36 

ns 


output propagation time 


2.0 



205 


258 

tpHL 

(CK- Q) 

C L = 50pF (Note 4) 

4.5 



41 


52 





6.0 



35 


44 





2.0 



160 


202 


tpLH 

Low-level to high-level and 


4.5 



32 


40 



high-level to low-level 


6.0 



27 


34 

ns 


output propagation time 


2.0 



195 


246 

tpHL 

(E t - RCO) 


4.5 



39 


49 





6.0 



33 


42 





2.0 



175 


221 


tpLH 

Low-level to high-level and 


4.5 



35 


44 



high-level to low-level 


6.0 



30 


37 

ns 


output propagation time 


2.0 



215 


271 

tpHL 

(CK - RCO) 


4.5 



43 


54 





6.0 



37 


46 


c, 

Input capacitance 





10 


10 

pF 

Crd 

Power dissipation capacitance (Note 3) 




62 




PF 


Note 3 ! C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions 
The power dissipated during operation under no-load conditions is calculated using the following formula 1 
P D = Cpd * V C c 2 * fi+lcc ’ Vcc 


Note 4 : Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics ( 10%~90% ). t r = 6ns, tf == 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 
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MITSUBISHI HIGH SPEED CMOS 


M74HC163P 

M74HC163DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 
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MITSUBISHI HIGH SPEED CMOS 


M74HC163P 

M74HC163DP 

PRESETTABLE 4-BIT BINARY COUNTER WITH SYNCHRONOUS RESET 


TIMING DIAGRAM 




APPLICATION EXAMPLE 10 n COUNTER USING CASCADE CONNECTION 



TO NEXT STAGE 


TO NEXT STAGE 
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EVaiTSUBISHB HIGH SPEED CMOS 


M74HC164P 


8-BIT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER 


DESCRIPTION 

The M74HC164 is a semiconductor integrated circuit con- 
sisting of an 8-bit serial-input serial/parallel-output shift 
register with direct reset input. 

FEATURES 

• High-speed’ (clock frequency) 60MHz typ 
(C L =15pF, V CC =5V) 

• Low power dissipation: 20/^W/package (max) 

(Vcc^SV, T a =25 0 C, quiescent state) 

• High noise margin: 30% of V C c. mm (V CC =4.5V ) 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range- V CC =2~6V 

• Wide operating temperature range: T a = — 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC164 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS164 

The M74HC164 contains eight edge-triggered D-type flip- 
flops. The logical product A1 • A2 of the serial data inputs 
A1 and A2 acts as the input of the shift registers. Outputs 
QA through QH are taken out from the outputs of each flip- 
flop. 

When both A1 and A2 are high, by applying the clock pulse 
to clock input CK, the high-level signals will be shifted syn- 
chronously with the clock pulse in the order of QA-QH. 
When at least one of A1 or A2 is low, a low-level signal will 


PIN CONFIGURATION (TOP VIEW) 



Outline 14P4 


be shifted synchronously with the clock pulse. The shift op- 
eration will take place when CK changes from low-level to 
high-level. 

When direct reset input R D is low, all outputs will be reset 
to low-level irrespective of other inputs. When used as a 
shift register, R D should be maintained at high-level. 


LOGIC DIAGRAM 


OUTPUTS 


DIRECT 

DATA 

INPUTS 


]A1 
1 A2 


DIRECT 

RESET b~ 
INPUT 


CLOCK 

INPUT 


CK 


QA QB QC QD QE QF QG QH V cc 



GND 
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MITSUBISHI HIGH SPEED CMOS 

M74HC164P 

8-BBT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER 



Note 1 t '• Change from low to high level 
i : Change from high to low level 
Q° ‘ Output state Q before clock input changed 
X : Irrelevant 


OPERATION TIMING DIAGRAM 



he — *+**\ 

RESET RIGHT SHIFT RESET 
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MITSUBISHI HIGH SPEED CMOS 

M74HC164P 

8-BIT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER 


ABSOLUTE MAXIMUM RATINGS (T a = -4o~+85t) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 h7.0 

V 

v, 

Input voltage 


-0.5~V cc +0.5 

V 

Vo 

Output voltage 


—0. 5 — V cc +0. 5 

V 

I.K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

V 0 > V cc 

20 

•o 

Output current, per output pm 


±25 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS (T a =-40~+85°C) 


Symbol 

Parameter 

Limits 

Unit 

Mm 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

—40 


+85 

°C 

tr, t f 

Input risetime, falltime 

Vcc — 2. 0V 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6. 0V 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25 °C 

-40 — b85°C 


Vcc(V) 

Min 

Typ 

Max 

Min 

Max 

V, H 

High-level input voltage 

V 0 = 0.1V, Vcc-0.1V 

llol — 20// A 

2.0 

4.5 

6.0 

1.5 

-3. 15 

4.2 



1.5 

3. 15 

4.2 


V 

V, L 

Low-level input voltage 

V 0 = 0.1V, Vcc-0.1V 

llol =20/M 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

I 

0 

> 

High-level output voltage 

< 

II 

< 

X 

< 

Ion = ~ 20// A 

Ioh = —20/2 A 

Ioh — —20// A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh = —4. 0mA 

Ioh = —5. 2mA 

4.5 

6.0 

4. 18 

5. 68 



4. 13 

5. 63 


VoL 

Low-level output voltage 

< 

II 

< 

< 

I 0 l = 20//A 

Iol — 20// A 

Iol = 20// A 

2.0 

4.5 

6.0 



0. 1 

0.1 

0. 1 


0. 1 

0. 1 

0. 1 

V 

Iol = 4. 0mA 

Iol = 5. 2mA 

4.5 

6.0 



0. 26 

0. 26 


0. 33 

0. 33 

I.H 

High-level input current 

V, = 6V 

6.0 



0.1 


1.0 

A A 

I.L 

Low-level input current 

V, = OV 

6.0 



-0.1 


-1.0 

Ice 

Quiescent supply current 

V| = V CC , GND, l o = 0//A 

6.0 



4.0 


40.0 

/M 
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MITSUBISHI HIGH SPEED CMOS 

M74HC164P 

8-BIT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER 


SWITCHING CHARACTERISTICS (v cc = 5 v,T a = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl = 15pF (Note 3) 

30 



MHz 

Itlh 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

W 



10 

fpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 



30 

ns 

fpHL 



30 

tpHL 

High-level to low-level output propagation time 
(R^-Q) 



35 

ns 


SWITCHING CHARACTERISTICS (v cc = 2~6v,T a = - 4 o~+ 85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

31 



24 






2.0 



75 


95 


fTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 




C L = 50pF (Note 3) 

6.0 



13 


16 




2.0 



175 


218 


+ 

IPLH 

Low-level to high-level and 


4.5 



35 


44 



high-level to low-level 


6.0 



30 


38 

ns 


output propagation time 


2.0 



175 


218 

tpHL 

(CK - Q) 


4.5 



35 


44 





6.0 



30 


38 



High-level to low-level output 


2.0 



205 


256 


tpHL 

propagation time 


4.5 



41 


51 

ns 


(Rd — Q) 


6.0 



35 


44 


c, 

Input capacitance 





10 


10 

pF 

Cpo 

Power dissipation capacitance (Note 2) 




150 




pF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
P D = Cpo • V cc 2 • fi+lcc * Vcc 


TIMING REQUIREMENTS (v C c = 2~6v,T a = - 40 ~+ 85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

80 



100 



t w 

CK, R d pulse width 


4.5 

16 



20 


ns 




6.0 

14 



18 






2.0 

50 



65 




D setup time with 









tsu 



4. 5 

10 



13 


ns 


respect to CK 


6.0 

9 



11 






2.0 ! 

5 



5 




D hold time with 









fh 



4.5 

5 



5 


ns 


respect to CK 


6.0 

5 



5 






2.0 

5 



5 




Rd recovery time with 









free 



4. 5 

5 



5 


ns 


respect to CK 


6.0 

5 



5 
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MITSUBISHI HIGH SPEED CMOS 


M74HC164P 


8-BIT SERIAL-INPUT PARALLEL-OUTPUT SHIFT REGISTER 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%)- t r = 6ns, tf = 6ns 

(2) The capacitance C u includes stray wiring 
capacitance and the probe input capacitance 
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MITSUBISHI HIGH SPEED CMOS 


M74HC174P 

M74HC174DP 

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


DESCRIPTION 

The M74HC174 is a semiconductor integrated circuit con- 
sisting of six positive-edge triggered D-type flip flops with 
common clock and direct reset inputs, and independent 
data input. 

FEATURES 

• High-speed: (clock frequency) 60MHz typ. 

(C L =15pF, V CC =5V) 

• Low power dissipation: 20/iW/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c» min (V C c— 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a =— 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC174 to 
maihtain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS174. 

The M74HC174 contains six edge-triggered D-type flip 
flops, sharing common clock input CK, and direct reset in- 
put R d . 

When CK changes from low-level to high-level, the signals 
just previously input at D appears at outputs Q in accord- 
ance with the function table given. 

When R d is low, all the outputs Q will become low 
irrespective of other inputs. When used as a D-type flip 
flop, R d should be maintained at high-level. 


PIN CONFIGURATION (TOP VIEW) 

DIRECT 

Rd-[T 




je] V oc 


RESET INPUT 


A 



OUTPUT 

qo^|T 

— 

Q0 R - d Q5 

— 

Q5 

OUTPUT 

DATA INPUTS 

I do— [T 
di-(T 

— 

DO D5 

D1 D4 

— 

11] <-D5 

J3]«-D4 

DATA INPUTS 

OUTPUT 

qi*-[T 

— 

Q1 Q4 

— 

17]— Q4 

OUTPUT 

DATA INPUT 

D2— [T 

— 

D2 D3 

— 

IT]— D3 

DATA INPUT 

OUTPUT 

Q2 — [T 


Q2CKQ3 

A 

— 

To] — Q3 

OUTPUT 


GND [F 




T]— CK 

CLOCK INPUT 






Outline j|p2p 



FUNCTION TABLE ( Note 1 ) 


Inputs J 

Output 

Rd 

CK 

D 

Q 

H 

t 

H 

H 

H 

t 

L 

L 

H 

i 

X 

Q° 

L 

X 

X 

L 

H 

L 

X 

Q° 


Note 1 X : Irrelevant 

t : Change from low to high level 
i : Change from high to low level 
Q° : Output state Q before clock input 
changed 


LOGIC DIAGRAM 

OUTPUTS 


QO Q1 Q2 Q3 Q4 Q5 V cc 



DO D1 D2 D3 D4 D5, GND 


DATA INPUTS 
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MITSUBISHI HIGH SPEED CMOS 


M74HC174P 

M74HC174DP 

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


ABSOLUTE MAXIMUM RATINGS (T a =— 40 — \-8b°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 h7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


— 0. 5~Vcc”P0. 5 

V 

l,K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pm 


±25 

mA 

Icc 

Supply/GND current 

V cc , GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


Note 2 : M74HC174DP, T a = -40 — h50°C and T a = 50~85°C are derated at -5mW/°C 


RECOMMENDED OPERATING CONDITIONS (T a = -40-+85O 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

o 


Vcc 

V 

Topr 

Operating temperature range 

-40 


+85 

°C 

+ t f 

Input risetime, falltime 

< 

o 

o 

II 

ro 

o 

< 

0 


1000 

ns 

V cc = 4. 5V 

0 ! 


500 

V cc = 6. 0V 

o 1 


400 


ELECTRICAL CHARACTERISTICS 







Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 





Vcc(V) 

Mm 

Typ 

Max 

Min 

Max 






2.0 

1.5 



1.5 



V, H 

High-level input voltage 

V 0 = 0.1V, Vcc 
llol =20 ,uA 

-0.1V 

4.5 

3. 15 



3. 15 

4.2 


V 




6.0 

4.2 









2.0 



0.5 


0.5 


V, L 

Low-level input voltage 

V 0 = 0.1V, V cc 
Hoi = 20/4 A 

-0.1V 

4.5 

6.0 



1.35 

1.8 


1. 35 

1.8 

V 




Ioh = -20/iA 

2.0 

1.9 



1.9 






l OH = -20yuA 

4.5 

4.4 



4.4 



VoH 

High-level output voltage 

< 

II 

< 

i 

< 

Ioh = —20a A 

6.0 

5.9 



5.9 


V 




Ioh = —4. OmA 

4.5 

4. 18 



4. 13 






Ioh = “5. 2mA 

6.0 

5. 68 



5.63 






lot = 20aA 

2.0 


1 

0.1 


0.1 





lot = 20aA 

4.5 



0.1 


0.1 


VOL 

Low-level output voltage 

< 

II 

< 

X 

< 

I ol =20aA 

6.0 


: 

0.1 


0. 1 

V 




Iol = 4. OmA 

4.5 



0.26 


0.33 





Iol = 5. 2mA 

6.0 



0. 26 


0. 33 


l,H 

High-level input current 

V, = 6V 

6.0 



0. 1 


1.0 

juA 

I.L 

Low-level input current 

< 

II 

o 

< 

6.0 



-0. 1 


-1.0 

Icc 

Quiescent supply current 

V| = V CC , GND, 

lo = OaA 

6.0 



4.0 


40. 0 

MA 


A MITSUBISHI 
ELECTRIC 


2-143 






MITSUBISHI HIGH SPEED CMOS 


M74HC174P 

M74HC174DP 

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


SWITCHING CHARACTERISTICS (v 0 o = w, i a = 251c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

' 

C L = 15pF (Note 4) 

30 



MHz 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 



30 

ns 

tpHL 



30 

tpHL 

High-level to low-level output propagation time 
(Rd — Q) 



30 

ns 


SWITCHING CHARACTERISTICS (V cc = 2~6V, T a = — 40~+85°C ) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

31 



24 






2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 




Cl = 50pF (Note 4) 

6.0 



13 


16 




2.0 



165 


206 


tpLH 

Low-level to high-level and 


4.5 



33 


41 



high-level to low-level 


6.0 



28 


35 

ns 


output propagation time 


2.0 



165 


206 

tpHL 

(CK- Q) 


4.5 



33 


41 





6.0 



28 


35 



High-level to low-level output 


2. 0 



165 


206 


tpHL 

propagation time 


4.5 



33 


41 

ns 


(Rd — Q) 


6.0 



28 


35 


c, 

Input capacitance 





10 


10 

PF 

Cp D 

Power dissipation capacitance ( Note 3) 




64 




PF 


Note 3 I Cp D is the internal capacitance of the 1C calculated from operation supply current under no-load conditions 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpd * Vcc 2 * fi“Hcc * Vcc 


TIMING REQUIREMENTS (v cc - 2~ev, r a = - 4 o~+ 85 c) 


Symbol 

Parameter 

Test conditions 


Limits 

Unit 

25 °C 

— 40~ 

+85°C 


V CC (V) 

Mm 

Typ 

Max 

Min 

Max 




2.0 

_ 80 



106 



tw(CK) 

Clock pulse width 


4.5 

16 



20 


ns 




6.0 

14 



18 






2.0 

80 



106 



tw(R^) 

Direct reset pulse width 


4.5 

16 



20 


ns 




6.0 

14 



18 






2.0 

100 



125 




D setup time with 









tsu 



4. 5 

20 



25 


ns 


respect to CK 


6.0 

17 



21 






2.0 

5 



5 




D hold time with 












4.5 

5 



5 


ns 


respect to CK 


6.0 

5 



5 






2.0 

5 



5 




R d recovery time with 









tree 



4. 5 

5 



5 


ns 


respect to CK 


6.0 

5 



5 
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MITSUBISHI HIGH SPEED CMOS 

M74HC174P 

M74HC174DP 

HEX D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


Note 4 : Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%). t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 


r d 


Vcc 


GND 



Vcc 

GND 


Vcc 


GND 

Voh 

Vol 


Vcc 


GND 

Vcc 

GND 

Voh 

Vol 
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MITSUBISHI HIGH SPEED CMOS 


M74HC175P 

M74HC175DP 

QUADRUPLE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


DESCRIPTION 

The M74HC175 is a semiconductor integrated circuit con- 
sisting of four positive-edge triggered D-type flip-flops with 
common clock input and direct reset input. 

FEATURES 

• High-speed: (clock frequency) 60MHz typ. 

(C u =15pF, V CC =5V) 

• Low power dissipation: 20//W/package (max) 

( V C c == 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V c c, mm (V C c == 4.5V I 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V c c = 2~6V 

• Wide operating temperature range: T a =— 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC175 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS175. 

The M74HC175 contains four edgetriggered D-type flip- 
flops, sharing common clock input CK and direct reset in- 
put R d . 

When CK changes from low-level to high-level, the signals 
just previously input at D appears at outputs Q and Q in 



accordance with the function table given. When R D is low, 
Q and Q will become low and high, irrespective of other in- 
puts. When used as a D-type flip flop, R D should be main- 
tained at high-level. 
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MITSUBISHI HIGH SPEED CMOS 


M74HC175P 

M74HC175DP 

QUADRUPLE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


FUNCTION TABLE (Note 1 ) 


Inputs | 

Outputs 

Rd 

CK 

D 

Q 

Q 

H 

t 

H 

H 

L 

H 

t 

L 

L 

H 

H 

i 

X 

Q° 

Q 5 

H 

L 

X 

Q° 

Q° 

L 

X 

X 

L 

H 


Note 1 I X : Irrelevant 

t • Change from low to high level 
i : Change from high to low level 
Q° 1 Output state Q before clock input changed 
Q° : Output state Q before clock input changed 


ABSOLUTE MAXIMUM RATINGS (T a =— 40 — h85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 b7.0 

V 

V, 

Input voltage 


—0. 5 — V cc +0. 5 

V 

Vo 

Output voltage 


-0.5~V cc +0.5 

. V 

I.K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 

l<OK 

Output parasitic diode current 

V 0 < OV 

-20 . 

mA 

Vo > Vcc 

20 

•o 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65 — H50 

°C 


Note 2 : M74HC175DP, T a = —40 — H50°C and T a = 50~85°C are derated at — 5mW/°C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC175P 

M74HC175DP 

QUADRUPLE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


RECOMMENDED OPERATING CONDITIONS da - -«~+8sc) 


Supply voltage 
Input voltage 
Output voltage 

Operating temperature range 

Vcc = 2. OV 

Input risetime, falltime Vcc = 4. 5V 
V cc = 6. OV 



ELECTRICAL CHARACTERISTICS 


V| H High-level input voltage 


V| L Low-level input voltage 


Vqh High-level output voltage 


Low-level output voltage 


High-level input current 
Low-level input current 
Quiescent supply current 


Test conditions 

V 0 = 0.1V, Vcc-0. IV 
I lo I = 20 M 

V 0 = 0.1V, Vcc-0. IV 
I lo I = 20/y A 

I oh = —20/7 A 
I oh = —20/7 A 
V, = V IH , V, L I oh = —20/7 A 

Ioh = —4. 0mA 
Ioh = 5. 2mA 

I 0 l = 20/7 A 
Iol = 20/7 A 
V, = V 1H , V| L l OL = 20/7 A 
Iol = 4. 0mA 
Iol = 5. 2mA 

V, = 6V 

V, = 0V 

Vi = Vcc, GND, Ip = 0/7 A 


25 °C | 

— 40~ 

+85°C 

Min 

Typ 

Max 

Min 

Ma 

1.5 



1.5 


3. 15 



3. 15 


4.2 



4.2 




0.5 


0 . 



1.35 


i.: 



1.8 


1 . 

1.9 



1.9 


4.4 



4.4 


5.9 



5.9 


4. 18 



4. 13 


5.68 



5. 63 




0 . 1 


0 



0 . 1 


0 



0 . 1 


0 



0.26 


0 . 



0. 26 


0 . 



0. 1 


1 



- 0. 1 


-1 



4.0 


40 


SWITCHING CHARACTERISTICS (v cc = 5v T a = 25c) 


Parameter 

Test conditions 

Maximum clock frequency 


Low-level to high-level and high-level to low-level 

output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q, Q) 

C L = 15pF (Note 4) 

Low-level to high-level and high-level to low-level 
output propagation time (R D — Q, Q) 
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MITSUBISHI HIGH SPEED CMOS 


M74HC175P 

M74HC175DP 

QUADRUPLE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


SWITCHING CHARACTERISTICS (v cc = 2~6v,T a = - 4 o~+ 85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Mm 

Typ 

Max 

Mm 

Max 





2.0 

6 



5 



fmax 

Maximum clock frequency 


4.5 

30 



24 


MHz 




6.0 

35 



28 






2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 





6.0 



13 


16 

ns 




2.0 



75 


95 

^THL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



150 


189 


tpLH 

Low-level to high-level and 

C L = 50pF (Note 4; 

4.5 



30 


38 



high-level to low-level 


6.0 



26 


32 

ns 


output propagation time 


2.0 



150 


189 

f PH L 

(CK- Q, Q) 


4.5 



30 


38 





6.0 



26 


32 





2.0 



125 


158 


tpLH 

Low-level to high-level and 


4.5 



25 


32 



high-level to low-level 


6.0 



21 


27 

ns 


output propagation time 


2.0 



125 


158 

tpHL 

(Rd — Q, Q) 


4.5 



25 


32 





6.0 



21 


27 


C, 

Input capacitance 





10 


10 

PF 

CpD 

Power dissipation capacitance (Note 3) 




52 




PF 


Note 3 C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions 
The power dissipated during operation under no-load conditions is calculated using the following formula - 
Pd = Cpo * V C c 2 * fi+lcc * Vcc 


TIMING REQUIREMENTS (v cc = 2~6v,T a = - 4 o~+ 85 C) 






Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Mm 

Typ 

Max 

Mm 

Max 





2.0 

80 



101 



tw(CK) 

Clock pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 






2.0 

80 



101 



tw(R^) 

Direct reset pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 




D setup time with 


2.0 

100 



126 



tsu 


4.5 

20 



25 


ns 

respect to CK 



6.0 

17 



21 






2.0 

5 



5 



th 

D hold time with 

respect to CK 


5 



5 


ns 

4.5 



6.0 

5 



5 



tree 

Rd recovery time with 


2.0 

4.5 

100 

20 



126 

25 







ns 

respect to CK 





6.0 

17 

21 
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MITSUBISHI HIGH SPEED CMOS 


M74HC175P 

M74HC175DP 

QUADRUPLE D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 
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MITSUBISHI HIGH SPEED CMOS 

M74HC237P 

l-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


DESCRIPTION 

The M74HC237 is a semiconductor integrated circuit con- 
sisting of a 3-bit binary to 8-line decoder/demultiplexer 
with address latch. 

FEATURES 

• Built-in address latch 

• High-speed: 18ns typ. (C L =15pF, V C c = 5V) 

• Low power dissipation: 20/iW/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V cc . min (V cc — 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c— 2~6V 

• Wide operating temperature range: Ta=— 40 — L85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


AO —* [J^ 
INPUTS A1 — IT 


LATCH-ENABLE 

INPUT 


CHIP SELECT 
INPUTS 


j JjLl v cc 

Jai ao yo| — jU-YO 


A2 —*■ |3j 1 14 1 — *• Y1 


13 -* Y2 



CS2 — ► 5 — 0|CS2 Y3I 1 2 1 — ^ Y3 OUTPUTS 


CS1 Y4| 1 11 | ~> Y4 


Outline 16P4 


LOGIC DIAGRAM 


INPUTS A1 ( 2 


LATCH- 

ENABLE A 
INPUT LE(4 



2) Y3 OUTPUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC237P 

l-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC237 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS237. 

The M74HC237 consists of a 3-bit binaly to 8-line decoder/ 
demultiplexer with an address latch to store the signals of 
inputs AO through A2. When latch-enable input LE is low, a 
3-bit binary code is applied to inputs AO through A2 goes 
through the latch and becomes a code input signal. In this 
case, one of outputs YO through Y 7 corresponding to this 


value will become high and the other outputs will all be- 
come low. When LE is high, the AO through A2 signals ex- 
isting immediately prior to the high-level setting will be 
stored in the latch. In this case, those stored contents will 
not change even if AO through A2 are changed. 

In this case, chip select inputs CS1 and CS2 should be 
maintained at high and low, respectively. When CS1 and 
CS2 are in conditions other than those given above, all out- 
puts will become low. 

When operated as a 1-of-8 demultiplexer, CS1 or CS2 is 
used as a data input and AO through A2 are used as select- 
ing inputs. 


FUNCTION TABLE (Note i) 


Inputs 

Outputs J 

LE 

CS1 

CS2 

A2 

A1 

AO 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

X 

H 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

X 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 


L 

H 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

H 

L 

L 

H 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

H 

L 

H 

L 

H 

L 

L 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

L 

X 

X 

X 

o 

>- 

Y1° 

Y2° 

Y3° 

Y4° 

Y5° 

Y6° 

o 

>- 


Note 1 X : Irrelevant 

Y° : Output state Y before LE changed to high level 


ABSOLUTE MAXIMUM RATINGS (r a = - 40 ~+ 85 c) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 L7.0 

V 

v, 

Input voltage 


—0. 5~V C c+0- 5 

V 

V 0 

Output voltage 


—0. 5~V C cT-0. 5 

V 

1 IK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

V 0 > V cc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS (T a = - 40 ~+ 85 *c) 


Symbol 

Parameter 

Limits 

Unit 

Mm 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

v, 

Input voltage 

0 


Vcc 

V 

V 0 

Output voltage 

0 


Vcc 

V 

Topr 

Operating temperature range 

-40 


+85 

°C 

tr, tf 

Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

V cc = 4.5V 

0 


500 

V cc = 6. OV 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 

M74HC237P 


l-OF-8 DECODER/DEMULTIPLEXER WITH ADDRESS LATCH 


ELECTRICAL CHARACTERISTICS 








Limits 



Symbol 

Parameter 

Test conditions 


25°C 

— 40~ 

-f 85°C 





V CC (V) 

Min 

Typ 

Max 

Mm 

Max 

V ,h 

High-level input voltage 

V 0 = 0.1V, V cc 

1 lo 1 = 20 //A 

-0.1V 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V,L 

Low-level input voltage 

V 0 = 0.1V, V cc 

1 lo 1 = 20//A 

-0.1V 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

VoH 

High-level output voltage 

V| = V|H, V|L 

Ioh = 20// A 

Ioh = 20// A 

Ioh = 20// A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 





Ioh = —4.0mA 

Ioh = —5. 2mA 

4.5 

6.0 

4.18 

5. 68 



4. 13 

5. 63 


VOL 

Low-level output voltage 

V, = V IH , V, L 

Iol = 20// A 

Iol 20// A 

Iol = 20// A 

2.0 

4.5 

6.0 



0. 1 

0. 1 

0. 1 


0. 1 

0. 1 

0. 1 




Iol = 4. 0mA 

Iol = 5. 2mA 

4.5 

6.0 



0. 26 

0.26 


0. 33 

0. 33 

I.H 

High-level input current 

V, = 6V 

6.0 



0.1 


1.0 

1 1 L 

Low-level input current 

V, = OV 

6.0 



-0.1 

-1.0 

• cc 

Quiescent supply current 

V, = V CC , GND, 

lo — 0//A 

6.0 



4.0 | 

40. 0 

SWITCHING CHARACTERISTICS (v cc = 1 

V, T a = 25 °C ) 








Parameter 

Test conditions 

Low-level to high-level and high-level to low-level 

output transition time 


Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 


Low-level to high-level and high-level to low-level 
output propagation time (CS2 — Y) 

Cl = 50pF (Note 3) 

Low-level to high-level and high-level to low-level 
output propagation time (CS1 — Y) 


Low-level to high-level and high-level to low-level 
output propagation time (LE — Y) 
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MITSUBISHI HIGH SPEED CMOS 

M74HC237P 

l-OF-8 DECODER/ DEMULTIPLEXER WITH ADDRESS LATCH 


SWITCHING CHARACTERISTICS ( v cc - 2 ~bv. x a = -4o~+85t ) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

^THL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



235 


296 


fpLH 

Low-level to high-level and 


4.5 



47 


59 



high-level to low-level 


6.0 



40 


50 

ns 


output propagation time 


2.0 



185 


233 

tpHL 

(A- Y) 


4.5 



37 


47 





6.0 



31 


40 





2.0 



200 


252 


tpLH 

Low-level to high-level and 


4.5 



40 


50 



high-level to low-level 

C L = 50pF (Note 3) 

6.0 



34 


43 

ns 


output propagation time 

2.0 



145 


183 

fpHL 

(CS2 - Y) 


4.5 



29 


37 





6.0 



25 


31 





2.0 



200 


252 


fpLH 

Low-level to high-level and 


4.5 



40 


50 



high-level to low-level 


6.0 



34 


43 

ns 


output propagation time 


2.0 



160 


202 

fpHL 

(CS1 - Y) 


4.5 



32 


40 





6.0 



27 


34 





2.0 



250 


315 


tpLH 

Low-level to high-level and 


4.5 



50 


63 



high-level to low-level 


6.0 



43 


54 

ns 


output propagation time 


2.0 



190 


239 

fpHL 

(LE- Y) 


4.5 



38 


48 





6.0 



32 


41 


c, 

Input capacitance 





10 i 


10 

PF 

Cp D 

Power dissipation capacitance (Note 2) 




105 

i 



PF 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions 
The power dissipated during operation under no-load conditions is calculated using the following formula. 
P D = C PD • Vcc 2 * fi~Hcc * V C c 


TIMING REQUIREMENTS (Vcc = 2~6V, T a = —40 — |-85°C ) 






Limits 


Symbol 

Parameter 

Test conditions 


25°C 

— 40~ 

+85C 

Unit 




< 

o 

o 

< 

Min 

Typ 

Max 

Min 

Max 





2.0 

80 



101 



t w 

LE pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 




A setup time with 


2.0 

100 



126 



*su 

respect to LE 


4.5 

6.0 

20 

17 



25 


ns 





21 






2.0 

50 



63 




A hold time with 






th 

respect to LE 


4.5 

6.0 

10 



13 


ns 



9 



11 
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MITSUBISHI HIGH SPEED CMOS 


M74HC240P 

M74HC240DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


DESCRIPTION 

The M74HC240 is a semiconductor integrated circuit con- 
sisting of two blocks of 3-state inverting buffers each with 
four independent circuits that share a common enable 
input. 

FEATURES 

• High-fanout 3-state output: (l 0 L = 6mA, l 0 H = “6mA) 

• High-speed: 10ns typ. (C L =50pF, V cc = 5V) 

• Low power dissipation: 20/^W/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c = 4.5V, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: T a =— 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC240 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS240. 

The M74HC240 consists of two independent blocks with 
each block containing four buffers. 

When enable input E is low and input A (or B) is low then 
output Y will become high. However, if A (or B) is high then 
Y will become low. 

When E is high then all outputs within the block will be- 
come high-impedance state, irrespective of A (or B). 

All eight buffer circuits can be controlled simultaneously by 
connecting EA and EB of the two blocks. 




FUNCTION TABLE (Note i) 


1 Inputs 

Outputs 

A, B 

EA, EB 

YA, YB 

L 

L 

H 

H 

L 

L 

X 

H 

Z 


Note 1 : Z : High impedance 
X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (T a = — 40~+85°C, unless otherwise noted) 



M74HC240DWP, T a = -40 — h80°C and T a = 80~85°C are derated at -7mW/°C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC240P 

M74HC240DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


RECOMMENDED OPERATING CONDITIONS d a = -4o~+85*c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

V cc = 4. 5 V 

0 


500 

V cc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25 °C 

-40 — |-85°C 


V CC (V) 

Mm 

Typ 

Max 

Min 

Max 

V, H 

High-level input voltage 

V 0 = 0. 1 V 
llol =20/7 A 

2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3. 15 

4.2 


V 

V, L 

Low-level input voltage 

V 0 = 0.1V, Vcc-0. IV 

1 lo 1 = 20// A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-level output voltage 

V| = V 1L 

Ioh = “20/7 A 

l 0H = “20/7 A 

Ioh — —20/7 A 

2.0 

4.5 

6.0 

1.9 

4.4 

5. 9 



1.9 

4.4 

5. 9 


V 

Ioh = —6. 0mA 

Ioh = —7. 8mA 

4.5 

6.0 

4. 18 

5. 68 



4. 13 

5. 63 


VoL 

Low-level output voltage 

< 

< 

< 

Iol = 20/7 A 

l 0L = 20/7 A 

Iol = 20/7 A 

2.0 

4.5 

6.0 



0. 1 

0. 1 

0. 1 


0. 1 

0.1 

0.1 

V 

Iol = 6. 0mA 

Iol = 7. 8mA 

4.5 

6.0 



0. 26 

0. 26 


0.33 

0.33 

I.H 

High-level input current 

V, = 6V 

6.0 

i 


0.1 


1.0 

U A 

I.L 

Low-level input current 

V| = OV 

6.0 



- 0 . 1 


-1.0 

•oZH 

Off-state high-level output current 

< 

II 

< 

X 

< 

o< 

II 

? 

6.0 



0.5 


5.0 

M A 

loZL 

Off-state low-level output current 

V, = Vih, V,L, V 0 = GND 

6.0 



-0.5 


-5.0 

Icc 

Quiescent supply current 

Vi = V cc , GND, l o = 0/7A 

6.0 



4.0 


40.0 

U A 
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MITSUBISHI HIGH SPEED CMOS 


M74HC240P 

M74HC240DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


SWITCHING CHARACTERISTICS (v cc = sv. r a = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 50pF (Note 4) 



10 

ns 

t-THL 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — YA, B — YB) 



18 

ns 

tpHL 



18 

tpLZ 

Output disable time from low-level and high-level 
(EA-YA, EB - YB) 

C u = 5 pF (Note 4) 



25 

ns 

tpHZ 



25 

tpZL 

Output enable time to low-level and high-level 
(EA-YA, EB - YB) 

C u = 50pF (Note 4) 



28 

ns 

fpZH 



28 


SWITCHING CHARACTERISTICS (v cc = 2~ 6 v,T a = -40-+85O 






Limits 


Symbol 

Parameter 

Test conditions 


25 “C 

— 40~ 

-f 85°C 

Unit 




V CC (V) 

Mm 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


tTLH 

Low-level to high-level and 


4.5 



12 


15 



high-level to low-level 

C L = 50pF (Note 4) 

6.0 



10 


13 

ns 


2.0 



60 


75 

tTHL 

output transition time 


4.5 



12 


15 





6.0 



10 


13 





2.0 



100 


126 


tpLH 



4.5 



20 


25 




Cl = 50pF (Note 4) 

6.0 



17 


21 




2.0 



100 


126 


tpHL 

Low-level to high-level and 


4.5 



20 


25 



high-level to low-level 


6.0 



17 


21 

ns 


output propagation time 


2.0 



150 


189 

tpLH 

(A - YA, B - YB) 


4.5 



30 


38 




C L = 150pF (Note 4) 

6.0 



26 


32 




2.0 



150 


189 


tpHL 



4.5 



30 


38 





6.0 



26 


32 





2.0 



150 


189 


tpLZ 

Output disable time from 

! 

4.5 



30 


38 



low-level and high-level 

C L = 50pF (Note 4) 

6.0 



26 


32 

ns 


2.0 



150 


189 

tpHZ 

(EA-YA, EB - YB) 


4.5 



30 


38 




1 

6.0 



26 


32 





2.0 



150 


189 


tpZL 



4.5 



30 


38 




Cl = 50pF (Note 4) 

6.0 



26 


32 




2.0 



150 


189 


tpZH 

Output enable time to low-level 


4.5 



30 


38 



and high-level 


6.0 



26 


32 

ns 



2.0 



200 


252 

tpZL 

(EA-YA, EB - YB) 


4.5 



40 


50 




Cl = 150pF (Note 4) 

6.0 



34 


43 




2.0 



200 


252 


tpZH 



4.5 



40 


50 





6.0 



34 


43 


C, 

Input capacitance 





10 


10 


Co 

Off-state output capacitance 

EA = V cc , EB = V cc 




15 


15 

PF 

Cpo 

Power dissipation capacitance (Note 3) 




57 






Note 3 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula' 

F*d = Cp D • Vcc 2 * fi"Hcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 


M74HC240P 

M74HC240DWP 

OCTAL 3-STATE INVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


Note 4 : Test Circuit 


INPUT v cc OUTPUT V cc 



Parameter 

SW 1 

SW 2 

tTLH> Tthl 

tpLHi tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

fpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC241P 

M74HC241DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


DESCRIPTION 

The M74HC241 is a semiconductor integrated circuit con- 
sisting of two blocks of 3-state non-inverting buffers each 
with four independent circuits that share a common enable 
input. 

FEATURES 

• High-fanout 3-state output: (loL = 6mA, Ioh=— 6mA) 

• High-speed: 10ns typ. (C L =50pF, V CC =5V) 

• Low power dissipation: 20/iW/package (max) 

( v cc = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c> min (V C c = 4.5V, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: Vcc = 2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC241 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS241 . 

The M74HC241 consists of two independent blocks with 
each block containing four buffers. 

When enable input EA is low and input A is low then output 
YA will become low. However, if A is high then YA will be- 
come high. Inverted in the other block, a high enable input 



EB signal causes operation the same as that just described 
with input B signal output at YB. 

When EA is high or EB is low then all Y within the block will 
become high-impedance state, irrespective of A or B. 







MITSUBISHI HIGH SPEED CMOS 


M74HC241P 

M74HC241DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


FUNCTION TABLE (Note 1 ) 


Inputs 1 

Output 

A 

EA 

YA 

L 

L 

L 

H 

L 

H 

X 

H 

Z 


Note 1 : Z : High impedance 
X : Irrelevant 


j Inputs 

Output 

B 

EB 

YB 

L 

H 

L 

H 

H 

H 

X 

L 

Z 


ABSOLUTE MAXIMUM RATINGS (T a =— 40 — h85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5-+7.0 

V 

V, 

Input voltage 


—0. 5~V cc +0. 5 

V 

Vo 

Output voltage 


—0. 5 — V cc 4-0. 5 

V 

1 IK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < OV 

—20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pin 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65 — H50 

°c 


Note 2 : M74HC241 DWP, T a = -40 — WC and T a = 80~85°C are derated at -7mW/°C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC241P 

M74HC241DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


RECOMMENDED OPERATING CONDITIONS (r a = -«~+8so 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

v, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Operating temperature range 

-40 


+85 

°C 

tn tf 

Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6. OV 

0 


400 ‘ 


ELECTRICAL CHARACTERISTICS 







Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 





Vcc(V) 

Min 

Typ 

Max 

Min 

Max 






2.0 

1.5 



1.5 






-0.1V 

4.5 

3.15 



3.15 



V, H 

High-level input voltage 

1 l 0 l = 20/iA 





V 




6.0 

4.2 



4.2 







2.0 



0.5 


0.5 




V 0 = 0.1V, V cc 

-0.1V 






1.35 


V, L 

Low-level input voltage 

llol = 20/iA 


4.5 



1.35 


v 




6.0 



1.8 


1.8 





Ioh = —20/iA 

2.0 

1.9 



1.9 






•oh = —20 m A 

4.5 

4.4 



4.4 



X 

0 

> 

High-level output voltage 

< 

II 

< 

i 

< 

Ioh = —20/iA 

6.0 

5.9 



5.9 


V 




I Q h = —6. 0mA 

4.5 

4.18 



4.13 






Ioh = —7. 8mA 

6.0 

5.68 



5.63 






Iol = 20/iA 

2.0 



0.1 


0.1 





I 0 l = 20/iA 

4.5 



0. 1 

1 

0.1 


Vql 

Low-level output voltage 

< 

II 

< 

X 

< 

Iol = 20/iA 

6.0 



0.1 


0.1 

V 




Iol = 6. 0mA 

4.5 



0. 26 


0. 33 





Iol = 7. 8mA 

6.0 



0. 26 

i 

0. 33 


I.H 

High-level input current 

V, = 6V 

6.0 



0. 1 


1.0 

u a 

IlL 

Low-level input current 

< 

II 

5 

6.0 



-0. 1 


-1.0 

loZH 

Off-state high-level output current 

17 

ii 

< 

X 

< 

< 

o 

II 

< 

a 

o 

6.0 



0.5 


5.0 

A* A 

loZL 

Off-state low-level output current 

V, = V 1H , Vil, V 0 = GND 

6.0 



—0.5 


-5.0 

•cc 

Quiescent supply current 

V| = V CC , GND, 

l 0 = 0/iA 

6.0 



4.0 



A A 
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MITSUBISHI HIGH SPEED CMOS 


M74HC241P 

M74HC241DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


SWITCHING CHARACTERISTICS ( v cc = sv. T a = at ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

Tti_h 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 50pF (Note 4) 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — YA, B — YB) 



20 

ns 

tpHL 



20 

tpLZ 

Output disable time from low-level and high-level 
(EA-YA, EB-YB) 

C L = 5 pF (Note 4) 



25 

ns 

tpHZ 



25 

tpZL 

Output enable time to low-level and high-level 
(EA-YA, EB-YB) 

C L = 50pF (Note 4) 



28 

ns 

tpZH 



28 


SWITCHING CHARACTERISTICS <v cc = 2~ev. r a = - 4 o~+ 85 c) 






Limits 


Symbol 

Parameter 

Test conditions 


_ 25 ° C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


Itlh 

Low-level to high-level and 


4.5 



12 


15 



high-level to low-level 

C L = 50pF (Note 4) 

6.0 



10 


13 

ns 


2.0 



60 


75 

1th l 

output transition time 


4.5 



12 


15 





6.0 



10 


13 





2.0 



115 


145 


tpLH 



4.5 



23 


29 




Cl — 50pF ( Note 4) 

6.0 



20 


25 




2.0 



115 


145 


tpHL 

Low-level to high-level and 


4.5 



23 


29 



high-level to low-level 


6.0 



20 


25 

ns 


output propagation time 


2.0 



165 


208 

tpLH 

(A-YA, B-YB) 


4.5 



33 


42 




C L = 150pF (Note 4) 

6. 0 



28 


35 




2.0 



165 


208 


tpHL 



4.5 



33 


42 





6.0 



28 


35 





2.0 



150 


189 


tpLZ 

Output disable time from 


4.5 



30 


38 



low-level and high-level 

C L = 50pF (Note 4) 

6.0 



26 


32 

ns 


2.0 



150 


189 

tpHZ 

(EA-YA, EB-YB) 


4.5 



30 


38 





6.0 



26 


32 





2.0 



150 


189 


tpZL 



4.5 



30 


38 




C L = 50pF (Note 4) 

6.0 



26 


32 




2.0 



150 


189 


tpZH 

Output enable time to low-level 


4.5 



30 


38 



and high-level 


6.0 



26 


32 

ns 



2.0 



200 


252 

IPZL 

(EA-YA, EB-YB) 


4.5 



40 


50 




Cl = 150pF (Note 4) 

6.0 



34 


43 




2.0 



200 


252 


IpZH 



4.5 



40 


50 





6.0 



34 


43 


c, 

Input capacitance 





10 


10 


Co 

Off-state output capacitance 

EA = V CC , EB = GND 




15 


15 

PF 

Cpo 

Power dissipation capacitance ( Note 3) 




59 






Note 3 .’ C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpo * Vcc 2 ' f|+lcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC241P 

M74HC241DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


Note 4 *. Test Circuit 

INPUT V cc OUTPUT V C( 



: R l = 1 kfl 
SW 1 

SW 2 

: r l = ikn 


Parameter 

SW 1 

SW 2 

tTLHi tTHL 

tpLH> tpHL 

Open 

Open 

tpLZ 

Close 

Open 

fpHZ 

Open 

Close 

fpZL 

Close 

Open 

tpZH 

Open 

Close 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%)- t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 




Vcc 

GND 


Vcc 


GND 


Vol 


Vqh 
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MITSUBISHI HIGH SPEED CMOS 


M74HC242P 


QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER 


DESCRIPTION 

The M74HC242 is a semiconductor integrated circuit con- 
sisting of four transceivers with inverted outputs. 

FEATURES 

• High-fanout 3-state output: (l 0 L = 6mA ) l 0H =— 6mA) 

• High-speed: 10ns typ. (C L =50pF, Vcc^SV) 

• Low power dissipation: 20/zW/package (max) 

( V CC =5V, T a =25°C, quiescent state) 

• High noise margin- 30% of V C c. min (V CC = 4.5V, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: T a = — 40 — H85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC242 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS242. 

Two buffers with 3-state inverted outputs have their inputs 
and outputs mutually connected and can be used as buffers 
in both directions. 

The input/output direction is controlled by enable inputs 
EAB and EBA. 

When EAB and EBA are both low, the data ports A will be- 
come input terminals and the data ports B will become out- 
put terminals. When EAB and EBA are both high, B will be- 
come input terminals and A will become output terminals. 
Whichever the case, the inverted signals of the input ter- 
minals will appear at the output terminals. When EAB is 
high and EBA is low or when EAB is low and EBA is high, A 
and B will both become a high-impedance state and they 
will be separated. 


PIN CONFIGURATION (TOP VIEW) 



Outline 14P4 

NC : NO CONNECTION 



FUNCTION TABLE (Note 1 ) 


Inputs j 

Outputs 

EAB 

EBA 

A 

B 

H 

H 

O 

1 

L 

H 

z 

z 

H 

L 

z 

z 

L 

L 

1 

o 


Note 1 .’ ]_ : Input terminal 

O : Output terminal (inverted output) 
Z : High impedance 


ABSOLUTE MAXIMUM RATINGS (T a = -40~+85°c ) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 — F7. 0 

V 

v. 

Input voltage 


— 0. 5 — V cc +0. 5 

V 

Vo 

Output voltage 


-0. 5 — V C cH“0. 5 

V 

1 IK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pm 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC242P 

QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER 


RECOMMENDED OPERATING CONDITIONS da = -40 — b85°C ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


V C c 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T °P r 

Operating temperature range 

-40 


+85 

°C 

tr. tf 

Input risetime, falltime 

Vcc = 2. 0V 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6.0V 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

. 

Limits 

Unit 

Test conditions 


25°C 

-40-+85Q 


V CC (V) 

Min 

Typ 

Max 

Min 

Max 

V, H 

High-level input voltage 

V 0 = 0.1V, Vcc-0. IV 
llo! = 20// A 

2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3. 15 

4.2 


V 

V, L 

Low-level input voltage 

V 0 = 0.1V, Vcc-0. IV 
llol = 20/2 A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VqH 

High-level output voltage 

V| = V| H , V,L 

Ioh — —20/2 A 

Ioh = —20/2 A 
l 0H = —20/i A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh = —6. 0mA 

Ioh — — 7. 8mA 

4.5 

6.0 

4.18 

5. 68 



4. 13 

5. 63 


VOL 

Low-level output voltage 

V, = V|H, V| L 

Iol = 20/2 A 

Iol = 20/2 A 

Iol = 20/2 A 

2.0 

4 - 5 

6.0 



0.1 

0. 1 

0.1 


0. 1 

0. 1 

0. 1 

V 

Iol = 6. OmA 

Iol = 7. 8mA 

4.5 

6.0 



0.26 

0. 26 


0. 33 

0. 33' 

IlH 

High-level input current 

V, = 6V 

6.0 



0. 1 


1.0 

juA 

I.L 

Low-level input current 

V| = ov 

6.0 



-0. 1 


-1.0 

loZH 

Off-state high-level output current 

> 8 

II 

o 

> 

£ 

> 

II 

> 

6.0 



0.5 


5.0 

/uA 

•OZL 

Off-state low-level output current 

V| = V| H , V| L , Vo=GND 

6.0 



-0.5 


-5.0 

Icc 

Quiescent supply current 

V| = V CC , GND, l o = 0M 

6.0 



4.0 


40.0 

juA 
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MITSUBISHI HIGH SPEED CMOS 


M74HC242P 

QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER 


SWITCHING CHARACTERISTICS ( v co = sv. t 3 = 25 c ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 50pF (Note 3) 

l 



10 

ns 

^THL 



10 

tpi_H 

Low-level to high-level and high-level to low-level 
output propagation time (A — B, B — A) 



18 

ns 

tpHL 



18 

tpLZ 

Output disable time from low-level and high-level 
(EAB — A, B, EBA- B, A) 

C L = 5 pF (Note 3) 



25 

ns 

tpHZ 



25 

tpZL 

Output enable time to low-level and high-level 
(EAB - A, B, EBA - B, A) 

C L = 50pF (Note 3) 



28 

ns 

tpZH 



28 


SWITCHING CHARACTERISTICS (v C o = 2~6V, T a = —40 — f-85°C ) 







Limits 


Symbol 

Parameter 


Test conditions 


25°C 

— 40~ 

+85°C 

Unit 





Vcc(V) 

Mm 

Typ 

Max 

Min 

Max 






2.0 



60 


75 


tTLH 

Low-level to high-level and 



4.5 



12 


15 



high-level to low-level 

C L = 

50pF (Note 3) 

6.0 



10 


13 

ns 


2.0 



60 


75 

tTHL 

output transition time 



4.5 



12 


15 






6.0 



10 


13 






2.0 



100 


126 


tpLH 




4.5 



20 


25 




c L = 

50pF (Note 3) 

6.0 



17 


21 




2.0 



100 


126 


tpHL 

Low-level to high-level and 



4.5 



20 


25 



high-level to low-level 



6.0 



17 


21 

ns 


output propagation time 



2.0 



150 


189 

tpLH 

(A - B, B- A) 



4.5 



30 


38 





150pF (Note 3) 

6.0 



26 


32 




Cl — 

2.0 



150 


189 


tpHL 




4.5 



30 


38 






6.0 



26 


32 






2.0 



150 


189 


tpLZ 

Output disable time from 



4.5 



30 


38 



low-level and high-level 

c L — 

50pF (Note 3) 

6.0 



26 


32 

ns 


2.0 



150 


189 

tpHZ 

(EAB - A, B, EBA - B, A) 



4.5 



30 


38 






6.0 



26 


32 






2.0 



150 


189 


tpZL 




4.5 



30 


38 




Cl = 

50pF (Note 3) 

6.0 



26 


32 




2.0 



150 


189 


tpZH 

Output enable time to low-level 



4.5 



30 


38 



and high-level 



6.0 



26 


32 

ns 




2.0 



200 


252 

tpZL 

(EAB - A, B, EBA - B, A) 



4.5 



40 


50 





150pF (Note 3) 

6.0 



34 


43 




Cl = 

2.0 



200 


252 


tpZH 




4.5 



40 


50 






6.0 

1 


34 


43 


c, 

Input capacitance 





10 


10 


Co 

Off-state output capacitance 





15 


15 

pF 

Cpo 

Power dissipation capacitance (Note 2) 




58 






Note 2 ! C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per transceiver) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpo * Vcc 2 * fi"Hcc * Vqc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC242P 

QUADRUPLE 3-STATE INVERTING BUS TRANSCEIVER 


Note 3 i Test Circuit 


INPUT v cc OUTPUT V cc 



Parameter 

SW 1 

SW 2 

tTLH» tTHL 

tpLH? f PH L 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 




Vcc 


GND 


VoL 


Voh 
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MITSUBISHI HIGH SPEED CMOS 


M74HC243P 


QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER 


DESCRIPTION 

The M74HC243 is a semiconductor integrated circuit con- 
sisting of four bus transceivers with noninverted outputs. 

FEATURES 

• High-fanout 3-state output: (l 0 L = 6mA, l 0 H = ~6mA) 

• High-speed: 12ns typ. (C L =50pF, V CC =5V) 

• Low power dissipation: 20/iW/package (max) 

(Vcc = 5V, T a =25°C , quiescent state) 

• High noise margin: 30% of V C c. min (V C c = 4.5V, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: Ta =— 40~4-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC243 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS243. 

Two buffers with 3-state noninverted outputs have their in- 
puts and outputs mutually connected and can be used as 
buffers in both directions. 

The input/output direction is controlled by enable inputs 
EAB and EBA. 

When EAB and EBA are both low, the data ports A will be- 
come input terminals and the data ports B will become out- 
put terminals. When EAB and EBA are both high, B will be- 
come input terminals and A will become output terminals. 
Whichever the case, the same signals as at the input ter- 
minals will appear at the output terminals. When EAB is 
high and EBA is low or when EAB is low and EBA is high, A 
and B will both become a high-impedance state and they 
will be separated. 




FUNCTION TABLE (Note 1) 


Inputs 

Outputs 

EAB 

EBA 

A 

B 

H 

' H 

0 

1 

L 

H 

Z 

Z 

H 

L 

z 

Z 

L 

L 

1 

o 


Note 1 : I I Input terminal 
O I Output terminal 
Z : High impedance 


ABSOLUTE MAXIMUM RATINGS (T a = - 4 o~+ 85 °c) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

V C c 

Supply voltage 


-0.5— f-7.0 

V 

v. 

Input voltage 


—0. 5 — V C c“F0- 5 

V 

Vo 

Output voltage 


-0.5~V cc +0.5 

V 

1 IK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

V 0 > V cc 

20 

lo 

Output current, per output pin 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


—65 — hi 50 

°C 
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MITSUBISHI HIGH SPEED CMOS 


M74HC243P 

QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER 


RECOMMENDED OPERATING CONDITIONS <t«- -«~+85t> 



2-170 
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MITSUBISHI HIGH SPEED CMOS 

M74HC243P 

QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER 


SWITCHING CHARACTERISTICS (v cc = 5v, T a = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 50pF (Note 3) 



10 

ns 

t-THL 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — B, B — A) 



18 

ns 

tpHL 



18 

tpLZ 

Output disable time from low-level and high-level 
(EAB — A, B, EBA- B, A) 

C L = 5 pF (Note 3) 



25 

ns 

IpHZ 



25 

fpZL 

Output enable time to low-level and high-level 
(EAB - A, B, EBA - B, A) 

C L = 50pF (Note 3) 



28 

ns 

tpZH 



28 


SWITCHING CHARACTERISTICS ( V cc = 2~6V, T a = -40 — |-85°C ) 


1 




Limits 



Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Mm 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


tTLH 

Low-level to high-level and 


4.5 



12 

10 


15 



high-level to low-level 

C L = 50pF (Note 3) 

6. 0 




1 3 

ns 


2.0 



60 


75 

tTHL 

output transition time 


4.5 



12 


15 





6.0 



10 


13 





2.0 



100 


126 


tpLH 



4.5 



20 


25 




C L = 50pF (Note 3) 

6.0 



17 


21 




2.0 



100 


126 


tpHL 

Low-level to high-level and 


4.5 



20 


25 



high-level to low-level 


6.0 



17 


21 

ns 


output propagation time 


2.0 



150 


189 

tpLH 

(A - B, B- A) 


4.5 



30 


38 




C L = 150pF (Note 3) 

6.0 



26 


32 




2. 0 



150 


189 


tpHL 



4.5 



30 


38 





6.0 



26 


32 





2.0 



150 


189 


tpLZ 

Output disable time from 


4.5 



30 


38 



low-level and high-level 

C L = 50pF (Note 3) 

6.0 



26 


32 

ns 


2.0 



150 


189 

tpHZ 

(EAB - A, B, EBA - B, A) 


4.5 



30 


38 





6.0 



26 


32 





2.0 



150 


189 


tpZL 



4.5 



30 


38 




Cl = 50pF (Note 3) 

6.0 



26 


32 




2.0 



150 


189 



Output enable time to low-level 


4.5 



30 


38 



and high-level 


6.0 



26 


32 

ns 



2.0 



200 


252 


(EAB - A, B, EBA - B, A) 


4.5 



40 


50 




C L = 150pF (Note 3) 

6.0 



34 


43 




2.0 



200 


252 


tpZH 



4.5 



40 


50 





6.0 



34 


43 


c, 

Input capacitance 





10 


10 


Co 

Off-state output capacitance 





15 


15 

pF 

Cpo 

Power dissipation capacitance (Note 2) 




71 






Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per transceiver) 
The power dissipated during operation under no-load conditions is calculated using the following formula 1 
Pd = Cpo * V cc 2 • f|+l cc * Vqc 
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MITSUBISHI HIGH SPEED CMOS 


M74HC243P 

QUADRUPLE 3-STATE NONINVERTING BUS TRANSCEIVER 


Note 3 : Test Circuit 



Parameter 

SW 1 

SW 2 

tTLHi t-THL 

tpLHi tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC244P 

M74HC244DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


DESCRIPTION 

The M74HC244 is a semiconductor integrated circuit con- 
sisting of two blocks of 3-state non-inverting buffers each 
with four independent circuits that share a common enable 
input. 

FEATURES 

• High-fanout 3-state output: (l OL =6mA, l 0 H = ~6mA) 

• High-speed: 10ns typ. (C L =50pF, V CC =5V) 

• Low power dissipation: 20/iW/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c = 4.5V, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: V C c— 2~6V 

• Wide operating temperature range: T a = — 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC244 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS244. 

The M74HC244 consists of two independent blocks with 
each block containing four buffers. 

When enable input E is low and input A (or B) is low then 
output Y will become low. However, if A (or B) is high then 
Y will become high. 

When E is high then all outputs within the block will be- 
come high-impedance state, irrespective of A (or B). 

All eight buffer circuits can be controlled simultaneously by 
connecting EA and EB of the two blocks. 


PIN CONFIGURATION (TOP VIEW) 


ENABLE INPUT EA — m 
INPUT A1 — 1~2~ 
OUTPUT YB4 — [T 
INPUT A2 — f~4~ 
OUTPUT YB3 — |T 
INPUT A3 — [T 
OUTPUT YB2 — |T 
INPUT A4 — [T 
OUTPUT YB1 — fT 
GND [T 


— 








Jo] V cc 

| — <J>TJ] — EB ENABLE INPUT, 
-]?] — YA1 OUTPUT 
-T7J — B4 input 
-7?]— YA2 OUTPUT 
-J|] — B3 INPUT 
-TT|— YA3 OUTPUT 
«- B2 input 

■v ' TJ]— YA4 OUTPUT 

\ <jj-7T] — B1 INPUT 


Outline 


20P4 

20P2V 



| Inputs | 

Outputs 

A, B 

EA, EB 

YA, YB 

L 

L 

L 

H 

L 

H 

X 

H 

Z 


Note 1 : Z : High impedance 
X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (T a = — 40~+85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 — F7. 0 

V 

v, 

Input voltage 


—0. 5~V C c"F0. 5 

V 

Vo 

Output voltage 


—0. 5 — Vcc+0- 5 

V 

l|K 

Input protection diode current 

V, < OV 

—20 

mA 

V, > V cc 

20 

Iok 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

V 0 > V cc 

20 

lo 

Output current, per output pin 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65 — 1-150 

°C 


Note 2 : M74HC244DWP, T a = -40 — F80°C and T a = 80~85°C are derated at -7mW/°C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC244P 

M74HC244DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


RECOMMENDED OPERATING CONDITIONS ( r a = - 40 ~+ 85 t ) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Operating temperature range 

-40 


+85 

e c 

tr, t f 

Input risetime, falltime 

Vcc = 2. OV 

0 


1000 

ns 

< 

o 

o 

II 

-i* 

cn 

< 

0 


500 

V cc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 



Parameter 


Limits 

Unit 

Test conditions 


25 °C 

-40 — (-85°C 


Vcc ( V ) 

Min 

Typ 

Max 

Min 

Max 


High-level input voltage 

Vo = V cc - 0 . 1 V 

1 lol — 20 fxA 

2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3.15 

4.2 


V 


Low-level input voltage 

V 0 = 0 . 1 V , Vcc - 0 . 1 V 

Mol — 20/7 A 

2 . 0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

Voh 

High-level output voltage 

< 

II 

< 

i 

< 

l OH = —20/7 A 

Ioh = —20/7 A 

Ioh — —20/7 A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 



Ioh — —6. 0mA 

Ioh = 7. 8mA 

4.5 

6.0 

4. 18 

5 . 68 



4.13 

5 . 63 


VoL 

Low-level output voltage 

V, = v 1L 

Iol — 20//A 

Iol = 20/7A 

Iol = 20//A 

2.0 H 
4.5 

6.0 



0.1 

0 . 1 

0.1 


0 . 1 

0.1 

0.1 


Iol = 6. 0mA 

Iol — 7. 8mA 

4.5 

6.0 



0.26 j 
0.26 


0.33 

0.33 

I.H 

High-level input current 

V | == 6 V 

6.0 



0.1 


1.0 



Low-level input current 

< 

II 

o 

< 

6.0 



- 0.1 


- 1.0 


Off-state high-level output current 

ij 

n 

< 

X 

< 

< 

O 

II 

£ 

o 

6.0 



0.5 


5.0 



Off-state low-level output current 

v, = V.H, V IL , V 0 =GND 

6.0 



- 0.5 


- 5.0 


Quiescent supply current 

V| = V CC , GND, l 0 = 0//A 

6.0 



4.0 
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MITSUBISHI HIGH SPEED CMOS 


M74HC244P 

M74HC244DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


SWITCHING CHARACTERISTICS (v cc = 5 v.T a = 25 c) 


Low-level to high-level and high-level to low-level 
output transition time 

Low-level to high-level and high-level to low-level 
output propagation time (A — YA, B — YB) 

I Output disable time from low-level and high-level 

(EA-YA, EB-YB) 

Output enable time to low-level and high-level 
(EA-YA, EB-YB) 


Test conditions 


Cl = 50pF (Note 4) 

C L = 5 pF (Note 4) 
C L = 50pF (Note 4) 


Limits j 

Min 

Typ 

Max 



10 



10 



20 



20 



25 



25 



28 



L_28_ 


SWITCHING CHARACTERISTICS (v C o = 2~ev, T a = - 40 -+ 85 O 



Low-level to high-level and 
high-level to low-level 
output transition time 


Cl = 50pF (Note 4) 


C L = 50pF (Note 4) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(A-YA, B-YB) 


C L = 150pF (Note 4) 


Output disable time from 
low-level and high-level 
(EA-YA, EB-YB) 


C L = 50pF (Note 4) 


C L = 50pF (Note 4) 


Output enable time to low-level 
and high-level 
(EA-YA, EB-YB) 


C L = 150pF (Note 4) 


Input capacitance 

Three-state output capacitance EA = V C c. EB = V C c 

Power dissipation capacitance (Note 3) 


Note 3 : C PD is the internal capacitance of the 1C calculated from operation 
The power dissipated during operation under no-load conditions is 


Vcc(V) 

Min Typ 

Max 

2.0 


60 

4.5 


12 

6.0 


10 

2.0 


60 

4.5 


12 

6.0 


10 

2.0 


115 

4.5 


23 

6.0 


20 

2.0 


115 

4.5 


23 

6.0 


20 

2.0 


165 

4.5 


33 

6.0 


28 

2.0 


165 

4.5 


33 

6.0 


28 

2.0 


150 

4.5 


30 

6.0 


26 

2.0 


150 

4.5 


30 

6.0 


26 

2.0 


150 

4.5 


30 

6.0 


26 

2.0 ; 


150 

4.5 


30 

6.0 


26 

2.0 


200 

4.5 


40 

6.0 


34 

2.0 


200 

4.5 


40 

6.0 


34 



10 



15 


supply current under no-load conditions, (per t 
calculated using the following formula 
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MITSUBISHI HIGH SPEED CMOS 


M74HC244P 

M74HC244DWP 

OCTAL 3-STATE NONINVERTING BUFFER/LINE DRIVER/LINE RECEIVER 


Note 4 : Test Circuit 

INPUT V cc OUTPUT V cc 



Parameter 

SW 1 

SW 2 

tTLHi Ithl 

tpLH* tpHL 

Open 

Open 

tpLZ 

Close 

Open 

IpHZ 

Open 

Close 

tpZL 

Close 

Open 

tpZH 

Open 

Close 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%)- t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 




Vcc 

GND 

VOL 

Vqh 
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MITSUBISHI HIGH SPEED CMOS 


M74HC251P 


8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


DESCRIPTION 

The M74HC251 is a semiconductor integrated circuit con- 
sisting of an 8-line to 1-line data selector/multiplexer with 
3-state outputs. 

FEATURES 

• High-speed: 20ns typ. (C L =15pF, V C c = 5V) 

• Low power dissipation: 20/iW/package (max) 

(V C c == 5V ) T a =25°C, quiescent state) 

• High noise margin: 30% of V cc . min (V C c = 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

• 3-state outputs 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC251 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS251 . 

The M74HC251 consists of data selector functions for 
selecting one of eight input line signals and multiplexer 
functions for converting 8-bit parallel data into serial data 
using time-division. 

The 8-line signal is applied to data inputs DO through D7, 
and after one of the data inputs has been selected by 


PIN CONFIGURATION (TOP VIEW) 


D3 — [T 




1^1 V C c 




1 




D2 — * QT 

— 

D3 

D2 D4 

— 

Til — D4 


DATA INPUTS 






D1 — |T 

DO — [T 

— 

D1 D5 

— 

14 1 — D5 

DATA INPUTS 


— 

DO D6 

— 

13 1 — D6 



Y-U 

— 

V D7 

— 

T|]— D7 


OUTPUTS 

Y — nr 






-< 

Y AO 

— 

jT] 4 - AO 


OUTPUT-ENABLE 

INPUT 

OE— [T 

— 

OE A1 

A2 

— 

To] — A 1 

SELECT INPUTS 

GND |T 


1 


TT| — A2 







Outline 16P4 



select inputs AO through A2, that input signal is output at Y 
or an inverted signal is output at Y. By applying 8-bit para- 
llel data to DO through D7, and connecting the output of a 
synchronous octal counter to AO through A2, DO through D7 
data will be output at Y synchronous with the clock pulse in 
the order of DO - D7. When output-enable input OE is high, 
all outputs will become a high-impedance state irrespec- 
tive of other inputs. 

M74HC251 has the same functions and pin connections as 
the M74HC151, but the former has a 3-state output. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC251P 


8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


FUNCTION TABLE (Note 



Note i : X : Irrelevant 

Z : High impedance 


ABSOLUTE MAXIMUM RATINGS (t«- - 4 o~+ 85 t:) 

Symbol Parameter 

V C c Supply voltage 

V| Input voltage 

V q Output voltage 


Input protection diode current 
Output parasitic diode current 

I 

Output current, per output pin 
Supply/GND current 
Power dissipation 
Storage temperature range 


Ratings 

-0.5-+7.0 
-0. 5~Vcc+0. 5 
— 0. 5 — V C c~hO* 5 
—20 


Vi > Vcc 
V 0 < 0V 
Vo > Vcc 

Vcc, GND 


500 

-65 hi 50 



RECOMMENDED OPERATING CONDITIONS (t a = - 40 ~+ 85 c) 


Supply voltage 
Input voltage 
Output voltage 

Operating temperature range 

V cc = 2. 0V 

Input risetime, falltime V C c = 4. 5V 
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MITSUBISHI HIGH SPEED CMOS 


M74HC251P 

S-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25 °c 

—40 — F85°C 


V CC ( V ) 

Mm 

Typ 

Max 

Min 

Max 

V, H 

High-level input voltage 

V 0 = 0 . 1 V , Vcc ~ 0 . 1 V 

1 1 0 1 = 20/7A 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V, L 

Low-level input voltage 

Vo = 0 . 1 V , Vcc - 0 . 1 V 

1 l 0 l = 20//A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

I 

0 

> 

High-level output voltage 

< 

II 

< 

X 

< 

Ioh = — 20/iA 

Ioh = 20/7 A 

Ioh = —20/7 A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh ~ —4. 0mA 

Ioh = —5. 2mA 

4.5 

6.0 

4.18 

5 . 68 



4. 13 

5 . 63 


VoL 

Low-level output voltage 

< 

II 

< 

X 

< 

Iol = 20/7 A 

l 0 L = 20/7A 

Iol = 20/7 A 

2.0 

4.5 

6.0 



pop 


0.1 

0. 1 

0.1 

V 

Iol = 4. 0mA 

Iol = 5. 2mA 

4.5 

6.0 



0 . 26 

0 . 26 


0 . 33 

0.33 

1 IH 

High-level input current 

< 

II 

CD 

< 

6.0 



0 . 1 


1.0 

juA 

I.L 

Low-level input current 

< 

II 

o 

< 

6.0 



- 0 . 1 


- 1.0 

loZH 

Off-state high-level output current 

8 

> 

II 

O 

> 

> 

X 

> 

II 

> 

6.0 



0.5 


5.0 

juA 

loZL 

Off-state low-level output current 

V| = V,H, V IL , Vo=GND 

6.0 



- 0.5 


- 5.0 

Icc 

Quiescent supply current 

Vt = V CC i GND, l 0 = OjuA 

6.0 



4.0 


40.0 

juA 


SWITCHING CHARACTERISTICS ( v cc = sv, x a = arc ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

Itlh 

Low-level to high-level and high-level to low-level 




10 

ns 

1th l 

output transition time 




10 

tpLH 

Low-level to high-level and high-level to low-level 




29 

ns 

tpHL 

output propagation time (D — Y) 




29 

tpLH 

Low-level to high-level and high-level to low-level 

Cl = 15pF (Note 3) 



32 

ns 

tpHL 

output propagation time (D — Y) 



32 

tpLH 

Low-level to high-level and high-level to low-level 




35 

ns 

tpHL 

output propagation time (A — Y) 




35 

tpLH 

Low-level to high-level and high-level to low-level 




35 

ns 

tpHL 

output propagation time (A — Y) 




35 

IPLZ 

Output disable time from low-level and high-level 

C L = 5 pF (Note 3) 



35 

ns 

tpHZ 

(OE- Y) 



35 

tpZL 

Output enable time to low-level and high-level 

C L = 15pF (Note 3) 



26 

ns 

tpZH 

(OE- Y) 



26 

tpLZ 

Output disable time from low-level and high-level 

C L = 5 pF (Note 3) 



40 

ns 

IPHZ 

(OE- Y) ! 



40 

tpZL 

Output enable time to low-level and high-level 

C L = 15pF (Note 3) 



27 

ns 

IpZH 

(OE- Y) 



27 
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MITSUBISHI HIGH SPEED CMOS 


M74HC251P 

8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS (v cc = 2 ~ 6 v,T a = - 40 -+ 85 O 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

-f85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

^THL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



195 


244 


tpLH 

Low-level to high-level and 


4.5 



39 


49 



high-level to low-level 


6.0 



33 


41 

ns 


output propagation time 


2.0 



195 


244 

tpHL 

(D- Y) 


4.5 



39 


49 





6.0 



33 


41 





2.0 



185 


231 


tpUH 

Low-level to high-level and 


4.5 



37 


46 



high-level to low-level 


6.0 



32 


40 

ns 


output propagation time 


2.0 



185 


231 

tpHL 

(D- Y) 

- 

4.5 



37 


46 





6.0 



32 


40 





2.0 



205 


256 


*PLH 

Low-level to high-level and 


4.5 



41 


51 



high-level to low-level 


6.0 



35 


44 

ns 


output propagation time 


2.0 



205 


256 

tpHL 

(A- Y) 


4.5 



41 


51 




C L = 50pF (Note 3) 

6.0 



35 


44 




2.0 



205 


256 


tpLH 

Low-level to high-level and 


4.5 



41 


51 



high-level to low-level 


6.0 



35 


44 

ns 


output propagation time 


2.0 



205 


256 

tpHL 

(A-Y) 


4.5 



41 


51 





6.0 



35 


44 





2.0 



195 


244 


tpLZ 

Output disable time from 


4.5 

1 


39 


49 



low-level and high-level 


6.0 



33 


41 

ns 



2.0 



195 


244 

tpHZ 

(OE- Y) 

I 

4.5 



39 


49 





6.0 



33 


41 





2.0 



145 


181 


tpZL 

Output enable time to 


4.5 



29 


36 



low-level and high-level 


6.0 



25 


31 

ns 



2.0 



145 


181 

tpZH 

(OE- Y) 


4.5 



29 


36 





6.0 



25 


31 





2.0 



220 


275 


tpLZ 

Output disable time from 


4.5 



44 


55 



low-level and high-level 


6.0 



37 


46 

ns 



2.0 



220 


275 

tpHZ 

(OE- Y) 


4.5 



44 


55 





6.0 



37 


46 
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MITSUBISHI HIGH SPEED CMOS 


M74HC251P 

8-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS (v cc = 2~6v,T a = - 4 o~+ 85 c) 






Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



150 


188 


tpzL 

Output enable time to 

high-level and low-level 

C L = 50pF (Note 3) 

4.5 

6.0 



30 

26 


38 

33 

ns 


2.0 



150 


188 


fpZH 

(OE- Y) 


4.5 



30 


38 





6.0 



26 


33 


c, 

Input capacitance 





10 


10 

pF 

Co 

Off-state output capacitance 

O 

o 

> 

II 

|IU 

lo 




15 


15 

PP 

Opo 

Power dissipation capacitance (Note 2) 




67 




pP 


Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cp D • Vcc 2 * fi"Hcc * Vcc 


Note 3 : Test Circuit 


INPUT Vcc OUTPUT V cc 



Parameter 

SW 1 

SW 2 

tTLHi tTHL 

IpLHi tpHL 

Open 

Open 

fpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

fpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 



Vcc 


GND 


■V OL 


0, A1 , A2 ^^50% 


Vcc 


GND 


Y, Y 


j-50% 




50% 




Vcc 


GND 


Vql 


Vqh 


A MITSUBISHI 
ELECTRIC 


2-181 







* c,o^ ecV 


MITSUBISHI HIGH SPEED CMOS 

M74HC257P 


QUADRUPLE 

2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 



DESCRIPTION 

The M74HC257 is a semiconductor integrated circuit con- 
sisting of four 2-line to 1 -line data selectors/multiplexrs with 
3-state outputs. 

FEATURES 

• High-fanout 3-state output: (l 0 L = 6mA, loH = “-6mA) 

• High-speed: 12ns typ. (C L =50pF, V CC =5V) 

• Low power dissipation: 20/iW/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V CC =4.5V, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: V C c— 2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC257 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS257. 

The M74HC257 consists of four circuits each containing 
data selector functions for selecting one of two input line 
signals and multiplexer functions for converting 2-bit para- 
llel data into serial data using time-division. 

The 2-line signals are applied to data inputs A and B, and 
after one of the data inputs has been selected by select in- 
put S, it is output at pin Y. By applying 2-bit parallel data to 



A and B, and connecting the output of a binary counter to S, 
A and B data will be output at Y synchronous with the clock 
pulse in the order A — B. Both S and output-enable input 
OE are common to all four circuits. When OE is high, all 
outputs will become a high-impedance state irrespective of 
other inputs. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC257P 

QUADRUPLE 2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


FUNCTION TABLE (Note o 


Inputs 

Output 

OE 

S 

A 

B 

Y 

H 

X 

X 

X 

Z 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


Note 1 : X 1 Irrelevant 

Z ! High impedance 


ABSOLUTE MAXIMUM RATINGS cr a = - 40 ~+ 85 t) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 h7. 0 

V 

V, 

Input voltage 


-0. 5~V C c-f 0. 5 

V 

Vo 

Output voltage 


—0. 5 — Vcc+0- 5 

V 

l,K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

Vo > V cc 

20 

lo 

Output current, per output pin 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°c 


RECOMMENDED OPERATING CONDITIONS (T a = - 4 o~+ 85 c) 


Symbol 

Parameter 

Limits 

Unit 

Mm 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo" ' 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6. OV 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 

M74HC257P 

QUADRUPLE 2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


ELECTRICAL CHARACTERISTICS 


Parameter 

Test conditions 


25 C 

— 40~ 

+850 




V CC (V) 

Mm 

Typ 

Max 

Min 

Max 

High-level input voltage 

V 0 = 0.1V, V cc 
llol =20 M 

-0.1V 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3.15 

4.2 


Low-level input voltage 

Vo = 0.1V, V cc 
llol =20ju A 

-0.1V 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

High-level output voltage 

> 

X 

> 

II 

> 

Ioh = —20/u A 

Ioh = —20 m A 

Ioh = —20 m A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 




Ioh = — 6 . 0 mA 

Ioh = 7 . 8 mA 

4.5 

6.0 

4.18 

5 . 68 



4 . 13 

5 . 63 


Low-level output voltage 

< 

II 

< 

X 

< 

Iol = 20 m A 

Iol = 20 m A 

Iol = 20 m A 

2.0 

4.5 

6.0 



pop 


pop 



Iol = 6 . 0 mA 

Iol = 7 . 8 mA 

4.5 

6.0 



r 0.26 

0 . 26 


0 . 33 

0 . 33 

High-level input current 

< 

1 

2 

6.0 



0.1 


1.0 

Low-level input current 

V| = 0V 

6.0 



- 0.1 


- 1.0 

Off-state high-level output current 

< 

II 

< 

X 

< 

r 

< 

3 — V C c 

6.0 



0.5 


5.0 

Off-state low-level output current 

< 

< 

X 

< 

< 

o= GND 

6.0 



- 0.5 


- 5.0 

Quiescent supply current 

V| = V CC , GND, 

l 0 = 0mA 

6.0 



4.0 


40.0 


SWITCHING CHARACTERISTICS <v c , 


Low-level to high-level and high-level to low-level 
output transitio n time 

Low-level to high-level and high-level to low-level 

output propagation time (A, B — Y) 

Low-level to high-level and high-level to low-level 
output propagation time (S — Y) 

Output disable time from low-level and high-level 

(OE- Y) 

Output enable time to low-level and high-level 
(OE- Y) 



C L = 50pF (Note 3) 

C L = 5 pF (Note 3) 
C L = 50pF (Note 3) 
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MITSUBISHI HIGH SPEED CMOS 


M74HC257P 

QUADRUPLE 2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


SWITCHING CHARACTERISTICS (v C c = 2~ev, r a — 40 -+ 85 C) 






Limits 


Symbol 

Parameter 

Test conditions 


25 “C 

— 40~ 

+85 °C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


tTLH 

Low-level to high-level and 


4.5 



12 


15 



high-level to low-level 

C L = 50pF (Note 3) 

6. 0 



10 


13 

ns 


2.0 



60 


75 

^THL 

output transition time 


4.5 



12 


15 





6.0 



10 


13 





2.0 



100 


126 


tpLH 



4.5 



20 


25 




C L = 50pF (Note 3) 

6.0 



17 


21 




2.0 



100 


126 


fpHL 

Low-level to high-level and 


4.5 



20 


25 



high-level to low-level 


6.0 



17 


21 

ns 


output propagation time 


2.0 



150 


189 

tpLH 

(A, B-Y) 


4.5 



30 


38 




Cl = 150pF (Note 3) 

6.0 



26 


32 




2.0 



150 


189 


tpHL 



4.5 



30 


38 





6.0 



26 


32 





2.0 



100 


126 


fpLH 



4.5 



20 


25 




C L = 50pF (Note 3) 

6.0 



17 


21 




2.0 



100 


126 


tpHL 

Low-level to high-level and 


4.5 



20 


25 



high-level to low-level 


6.0 



17 


21 

ns 


output propagation time 


2.0 



150 


189 

^PLH 

(S- Y) 


4.5 



30 


38 




C L = 150pF (Note 3) 

6.0 



26 


32 




2.0 



150 


189 


f PH L 



4.5 



30 


38 





6.0 



26 


32 





2.0 



150 


189 


fpLZ 

Output disable time from 


4.5 



30 


38 



low-level and high-level 

C L = 50pF (Note 3) 

6.0 



26 


32 

ns 


2.0 



150 


189 

tpHZ 

(OE- Y) 


4.5 



30 


38 





6.0 



26 


32 





2.0 



150 


189 


tpZL 



4.5 



30 


38 




C L = 50pF (Note 3) 

6.0 



26 


32 




2.0 



150 


189 


tpZH 

Output enable time to 


4.5 



30 


38 



low-level and high-level 


6.0 



26 


32 

ns 



2.0 



200 


252 

tpZL 

(OE- Y) 


4.5 



40 


50 




Cl = 150pF (Note 3) 

6.0 



34 


43 




2.0 



200 


252 


fpZH 



4.5 



40 


50 





6.0 



34 


43 


C, 

Input capacitance 





10 


10 


Co 

Off-state output capacitance 

o 

> 

II 

ILK 

lo 




15 


15 

pF 

Cpo 

Power dissipation capacitance (Note 2) 










Note 2 I C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = Cpo * Vcc 2 ’ fi“Hcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 


M74HC257P 

QUADRUPLE 2-INPUT DATA SELECTOR/MULTIPLEXER WITH 3-STATE OUTPUTS 


Note 3 : Test Circuit 


INPUT V cc OUTPUT V cc 



Parameter 

SW 1 

SW 2 

tTLHi t T HL 

tpLHi tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1 ) The pulse generator (PG) has the following 
characteristics (10%~90%). t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 




Vcc 


GND 


Vol 


Vqh 
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MITSUBISHI HIGH SPEED CMOS 


M74HC266P 


QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE 


DESCRIPTION 

The M74HC266 is a semiconductor integrated circuit con- 
sisting of four 2-input exclusive NOR gates. 

FEATURES 

• High-speed: 9ns typ. (C L =15pF, V C c = 5V) 

• Low power dissipation: 5//W/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c, min (V C c = 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c =: 2~6V 

• Wide operating temperature range: T a =— 40~85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC266 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS266. 

Buffered outputs Y improve input-to-output transfer charac- 
teristics and reduce to a minimum output impedance varia- 
tions with respect to input voltage variations. 

When both inputs A and B are either high or low, the output 
Y will become high, and when the levels of A and B are 
opposite, the output Y will become low. 

Note that the output of M74HC266 and 74LS266 differ in 
that the output of the M74HC266 is not open drain. 


FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 



LOGIC DIAGRAM (EACH GATE) 
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ABSOLUTE MAXIMUM RATINGS (T a = -40~+85c) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

V C c 

Supply voltage 


-0. 5 — t-7. 0 

V 

v, 

Input voltage 


— 0. 5 — V C cH“0* 5 

V 

Vo 

Output voltage 


— 0. 5~VccH"0. 5 

V 

1 1 K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

Vo > Vcc 

20 

•o 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


— 65—+150 

°C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC266P 

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE 


RECOMMENDED OPERATING CONDITIONS (T a = - 40 ~+ 85 °c) 




Limits 

Unit 



Min 

Typ 

Max 


Vcc 

Supply voltage 

2 


6 

V 

v, 

Input voltage 

0 


V C c 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 


V CC = 2.0V 

0 


1000 


tn tf 

Input risetime, falltime Vcc = 4. 5V 

0 


500 

ns 


< 

o 

II 

p> 

o 

< 

0 


400 



ELECTRICAL CHARACTERISTICS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC266P 

QUADRUPLE 2-INPUT EXCLUSIVE NOR GATE 


SWITCHING CHARACTERISTICS (v C c = sv, x a = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 15pF (Note 2) 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



20 

ns 

tpHL 



20 


SWITCHING CHARACTERISTICS <v CG = 2~6v.T a = - 40 ~+ 85 ‘c) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 




Cl = 50pF (Note 2) 

6.0 



13 


16 




2.0 



120 


151 


tpLH 

Low-level to high-level and 


4.5 



24 


30 



high-level to low-level 


6.0 



20 


26 

ns 



2.0 



120 


151 

tpHL 

output propagation time 


4.5 



24 


30 





6.0 



20 


26 


c, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 1 ) 




38 




PF 


Note 1 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd — Cpo • Vcc 2 * f 1 I - Ice * Vcc 


Note 2 I Test Circuit 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) - t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 
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MITSUBISHI HIGH SPEED CMOS 


M74HC273P 

M74HC273DWP 

OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


DESCRIPTION 

The M74HC273 is a semiconductor integrated circuit con- 
sisting of eight positive-edge triggered D-type flip flops 
with common clock and direct reset inputs. 

FEATURES 

• High-speed: (clock frequency) 40MH2 typ. 

(C L =15pF, V CC =5V) 

• Low power dissipation: 20/^W/package (max) 

(V C c=5V ) T a =25°C, quiescent state) 

• High noise margin: 30% of V cc , min (V C c=4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c~ 2~6V 

• Wide operating temperature range: T a =— 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC273 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS273. 

The M74HC273 contains eight edge-triggered D-type flip 
flops, sharing common clock input CK and direct reset in- 
put R d . 

When CK changes from low-level to high-level, the signals 
just previously input at D appears at output Q in accord- 
ance with the function table given. 

When R d is low, all outputs Q will become low, irrespective 
of the state of other inputs. When used as a D-type flip flop, 
R d should be maintained at high. 


PIN CONFIGURATION (TOP VIEW) 


DIRECT 
RESET INPUT 


Rd -[I 
QO -|T 
DO -[T 
D1 -[T 
Q1 «-[T 
Q2 «-[][- 
D2 -*[7- 
D3 — [~8~ - 
Q3 *-[T- 
GND [To 


20 ] 


-Q0 Rd Q7 

— 

m 

DO D7 

— 

jU 

r 

D6 

— 

jU 

o 

o 

cn 

— 

ju 

-Q2 Q5 

— 

ju- 

-D2 D5 

— 

ju- 

HD3 

D4 

— 

jU 

iQ3CK Q4 

» A 

— 

jU- 


{TT]-ck 


Outline 20P2V 


DATA INPUTS 

f- OUTPUTS 

DATA INPUTS 

OUTPUT 
CLOCK INPUT 


FUNCTION TABLE (Note i) 


Inputs | 

Output 

Rd 

CK 

D 

Q 

L 

x 

X 

L 

H 

t 

H 

H 

H 

f 

L 

L 

H 

L 

X 

Q° 

H 

i 

X 

Q° 


Note 1 : t : Change from low to high level 
i : Change from high to low level 
Q° : Output state Q before clock input 
changed 
X : Irrelevant 


LOGIC DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC273P 

M74HC273DWP 

OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


ABSOLUTE MAXIMUM RATINGS (T a = —40 — h85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 h7. 0 

V 

v, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


-0. 5 — V cc H-0. 5 

V 

1 IK 

Input protection diode current 

V,< OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

V 0 > V cc 

20 

•o 

Output current, per output pin 


±25 

mA 

• cc 

Supply/GND current 

V cc , GND 

±50 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65-+150 

°C 


Note 2 : M74HC273DWP, T a = -40 — f-80°C and T a = 80~85 <> C are derated at -7mW/°C 


RECOMMENDED OPERATING CONDITIONS (t«- -«~+85C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Operating temperature range 

-40 


+85 

°C 

1 

tr, t f 

Input risetime, falltime 

V cc = 2. 0V 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

Vcc = 6. 0V 

0 


400 


ELECTRICAL CHARACTERISTICS 







Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 





V CC (V) 

Min 

Typ 

Max 

Min 

Max 






2.0 

1.5 



1.5 



V,h 

High-level input voltage 

Vo = 0.1V, Vcc 
Mol =20/«A 

-0.1V 

4.5 

3. 15 



3. 15 

4.2 


V 




6.0 

4.2 









2.0 



0.5 


0.5 


V, L 

Low-level input voltage 

Vo = 0.1V, V cc 

hoi = 20M 

-0.1V 

4.5 

6.0 



1.35 

1.8 


1.35 

1.8 

V 




< 

3. 

8 

1 

II 

X 

_o 

2.0 

1.9 



1.9 






Ioh = -20m A 

4.5 

4.4 



4.4 



Von 

High-level output voltage 

< 

II 

< 

i 

< 

Ioh = —20// A 

6.0 

5.9 



5.9 


V 




Ioh = —4. 0mA 

4.5 

4. 18 



4.13 






Ioh = 5. 2mA 

1 6. 0 

5.68 



5.63 






Iol = 20m A 

2.0 



0. 1 


0.1 





Iol = 20// A 

4.5 



0. 1 


0.1 


VOL 

Low-level output voltage 

< 

II 

< 

X 

< 

Iol = 20 ju A 

6.0 



0. 1 


0.1 

V 




Iol = 4. 0mA 

4.5 



0.26 


0.33 





Iol = 5. 2mA 

6.0 



0.26 


0.33 


1 1 H 

High-level input current 

V, = 6V 

6.0 



0. 1 


1.0 

A A 

1 1 L 

Low-level input current 

< 

II 

£ 

6.0 



-0. 1 


-1.0 

Icc 

Quiescent supply current 

V| = Vcc, GND, 

l 0 = 0//A 

6.0 



4. 0 


40.0 

aA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC273P 

M74HC273DWP 

OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


SWITCHING CHARACTERISTICS (v C o = sv. T a - 250 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

Cl = 15pF (Note 4) 

30 



MHz 

^TLH 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

^THL 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 



27 

ns 

tpHL 



27 

tpHL 

High-level to low-level output propagation time 

(Rd — Q) 



27 

ns 


SWITCHING CHARACTERISTICS ( v oc = 2~ev, x a = - 40 ~+ 8 sc ) 





Limits 


Symbol 

Parameter 

Test conditions 


25 “C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Mm 

Typ 

Max 

Mm 

Max 





2.0 

5 



4 



fmax 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

32 



25 






2.0 



75 


95 


TfLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 




Cl = 50pF (Note 4) 

6.0 



13 


16 




2.0 



160 


202 


tpLH 

Low-level to high-level and 


4.5 



32 


40 



high-level to low-level 


6.0 ! 



27 


34 

ns 


output propagation time 


2.0 



160 


202 

tpHL 

(CK- Q) 


4.5 



32 


40 





6.0 



27 


34 



High-level to low-level 


2.0 



160 


202 


tpHL 

output propagation time 


4.5 



32 


40 

ns 


(Rd — Q) 


6.0 



27 


34 


C, 

Input capacitance 


i 


1 

10 


10 

PF 

Cpd 

Power dissipation capacitance (Note 3) 




65 




PF 


Note 3 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per flip frop) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = Cpo * V C c 2 * f 1 I Icc * V C c 


TIMING REQUIREMENTS (v cc = 2 ~ev, t 3 = - 40 -+ 85 O 


Symbol 

Parameter 

Test conditions 


Limits 

Unit 

25 °C 

— 40~ 

+85°C 


< 

0 

0 

< 

Min 

Typ 

Max 

Min 

Max 




2.0 

0 

CO 



101 



t w 

CK, R d pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 






2.0 

100 



126 




D setup time with 









tsu 



4.5 

20 



25 


ns 


respect to CK 


6.0 

17 



21 






2. 0 

0 



0 




D hold time with 









th 



4.5 

0 



0 


ns 


respect to CK 












6.0 

0 



0 






2.0 

100 



126 




R d recovery time with 









free 



4.5 

20 



25 


ns 


respect to CK 












6. 0 

17 



21 
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MITSUBISHI HIGH SPEED CMOS 


M74HC273P 

M74HC273DWP 

OCTAL D-TYPE FLIP-FLOP WITH COMMON CLOCK AND RESET 


Note 4 : Test Circuit 


INPUT V cc OUTPUT 



(1 ) The pulse generator (PG) has the following 
characteristics (10%~90%): t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 



Vcc 


GND 

Vcc 

GND 

VoH 

VOL 
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MITSUBISHI HIGH SPEED CMOS 


M74HC280P 


9-BIT ODD/EVEN PARITY GENERATOR/CHECKER 


DESCRIPTION 

The M74HC280 is a semiconductor integrated circuit con- 
sisting of a 9-bit parity generator/checker. 

FEATURES 

• High-speed: 20ns typ. (C L =15pF, V CC =5V) 

• Low power dissipation: 20//W/package (max) 

(V C c— 5V, T a — 25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V c C =4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: \Z C c=2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 

I G ^of 


NC |T 

DATA INPUT | —[T 

EVEN PARITY OUTPUT -EH 
ODD PARITY OUTPUT QT 

GND [T 


OH Vc, 


H G F 

— 


E 

— 


1 D 

— 

U-D 

2 e C 

— 


2q B 

■ 

■ 

T]— B 

23 

■ 

U-A 


Outline 14P4 


DATA INPUTS 


NC : NO CONNECTION 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC280 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS280. 

The M74HC280 combines the functions of a 9-bit parity 
generator and a parity checker. When used as a parity 
generator, applying 9-bit data to data inputs A through I will 
result in a generation of parity output to the even parity out- 
put or the odd parity output depending upon the number of 


high values in the data input. See the Function Table for 
details. When used as a parity checker, one bit from among 
the 9 bits of data input is used as an odd or even parity de- 
signation and the remaining eight bits are used as data. 


FUNCTION TABLE 


Number of data input 
high values 

EVEN PARITY 

ODD PARITY 

Even 

H 

L 

Odd 

L 

H 
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MITSUBISHI HIGH SPEED CMOS 

M74HC280P 

9-BIT ODD/EVEN PARITY GENERATOR/CHECKER 


ABSOLUTE MAXIMUM RATINGS <t b - -4o~+85’c) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


— 0. 5- — f-7. 0 

V 

v, 

Input voltage 


— 0. 5 — Vcc+0. 5 

V 

Vo 

Output voltage 


— 0. 5~V cc +0. 5 

V 

1 IK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

v 0 <ov 

-20 

mA 

V 0 > Vcc 

20 

• o 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65—+150 

°C 


RECOMMENDED OPERATING CONDITIONS (t a = -40-+85O 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

—40 


+85 

°C 

tr, t f 

Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 







Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40 ~ 

+85°C 

Unit 





Vcc ( V ) 

Min 

Typ 

Max 

Min 

Max 






2.0 

1.5 



1.5 



V,h 

High-level input voltage 

V 0 = 0 IV , V cc 

1 1 0 1 = 20/iA 

- 0 . 1 V 

4.5 

3 . 15 



3 . 15 

4.2 


V 




6.0 

4.2 









2.0 



0.5 


0.5 




V 0 = 0 . 1 V , Vcc 

- 0 . 1 V 

4.5 




1.35 


V | L 

Low-level input voltage 




1.35 

1.8 


V 

1 lo 1 = 20/2 A 

6.0 

1.8 




Ioh ~ “20/2 A 

2.0 

1.9 



1.9 






Ion = — 20/2 A 

4.5 

4.4 



4.4 



VoH 

High-level output voltage 

< 

II 

< 

< 

Ioh ~ “20/2 A 

6.0 

5.9 



5.9 


V 




Ioh = — 4. 0mA 

4.5 

4 . 18 



4.13 






Ioh = — 5. 2mA 

6.0 

5 . 68 



5.63 






Iol = 20/2 A 

2.0 



0.1 


0.1 





l OL = 20/2 A 

4.5 



0.1 


0.1 


VoL 

Low-level output voltage 

< 

II 

< 

i 

< 

Iol = 20/2 A 

6.0 



0.1 


0.1 

V 




Iol = 4. 0mA 

4.5 



0.26 


0 . 33 





Iol = 5. 2mA 

6.0 



0.26 


0.33 


I.H 

High-level input current 

V, = 6V 

6.0 



0.1 


1.0 

VA 

I.L 

Low-level input current 

< 

II 

o 

< 

6.0 



- 0.1 


- 1.0 

Icc 

Quiescent supply current 

Vi = V cc , GND, 

lo = 0/rA 

6.0 



4.0 


40.0 

/2A 
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MITSUBISHI HIGH SPEED CMOS 

M74HC280P 

9-BIT ODD/EVEN PARITY GENERATOR/CHECKER 


SWITCHING CHARACTERISTICS ( v co = sv. T a = 25 c ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

Ttlh 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 15pF (Note 2) 

1 



10 

ns 

^thl 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time 



35 

ns 

tpHL 



35 


SWITCHING CHARACTERISTICS ( v cc = 2 -ev. r a = -4o~+ 85 c ) 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25 °C 

— 40~+85°C 


Vcc(V) 

Mm 

Typ 

Max 

Min 

Max 

tTLH 

Low-level to high-level and 

high-level to low-level 

output transition time 

C L = 50pF (Note 2) 

2.0 

4.5 

6.0 



75 

15 

13 


95 

19 

16 

ns 

tTHL 

2.0 

4.5 

6.0 



75 

15 

13 


95 

19 

16 

tpLH 

Low-level to high-level and 

high-level to low-level 

2.0 

4.5 

6.0 



205 

41 

35 


258 

52 

44 

ns 

tpHL 

output propagation time 

EVEN PARITY 

A~ 1- 

ODD PARITY 

2.0 

4.5 

6.0 



205 

41 

35 


258 

52 

44 

c, 

Input capacitance 





10 


10 

pF 

Cpo 

Power dissipation capacitance (Note 1 ) 




92 




PF 


Note 1 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula: 
Pd = Cpo • Vcc 2 * fi"Hcc ’ Vcc 


Note 2 : Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%). t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING 



Vcc 

GND 


Von 


Vol 


Vqh 


Vol 
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MITSUBISHI HIGH SPEED CMOS 


M74HC365P 

M74HC365DP 

HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES 


DESCRIPTION 

The M74HC365 is a semiconductor integrated circuit con- 
sisting of six buffers with 3-state noninverted outputs and 
common enable inputs. 

FEATURES 

• High-fanout 3-state output: (l 0L =6mA, l 0 H ==— 6mA) 

• High-speed: 10ns typ. (C L =50pF, Vcc^V) 

• Low power dissipation: 20/iW/package (max) 

(V C c == 5V, T a =25 0 C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c = 4.5V, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: Ta=— 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC365 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS365. 

The M74HC365 consists of six 3-state buffers with output- 
enable inputs common to all circuits. 

When output-enable inputs OE1 and OE2 are both low, out- 
puts Y will become enable state. If input A is high, a high- 
level signal will be output to Y and if input A is low, a low- 
level signal will be output to Y. 

When at least one of input OE1 or OE2 is high, Y will be- 
come high-impedance state. 


PIN CONFIGURATION (TOP VIEW) 


w 


OUTPUT-ENABLE 

INPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 



Vcc 

OE2 

A5 

Y5 

A4 

Y4 

A3 

Y3 


OUTPUT- 

ENABLE 

INPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 

INPUT 

OUTPUT 


Outline 


16P4 

16P2P 


A version of the M74HC365 with an inverted output, the 
M74HC366, is also available. 


FUNCTION TABLE (Note 1) 


Inputs | 

Output 

OE1 

OE2 

A 

Y 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

Z 


Note 1 : X : Irrelevant 

Z : High impedance state 


LOGIC DIAGRAM (EACH BUFFER) 

TO OTHER FIVE CIRCUITS 


INPUT 


OUTPUT-ENABLE 
INPUTS I 
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MITSUBISHI HIGH SPEED CMOS 


M74HC365P 

M74HC365DP 

HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES 


ABSOLUTE MAXIMUM RATINGS (T a = —40 — H85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 — 1-7. 0 

V 

v, 

Input voltage 


—0. 5 — Vcc+0- 5 

V 

V 0 

Output voltage 


—0. 5 — V C c+0. 5 

V 

•lK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 

•ok 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

V 0 > Vcc 

20 

• o 

Output current, per output pin 


±35 

mA 

• cc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65—+150 

°C 


Note 2 ! M74HC365DP, T a = — 40~+50°C and T a = 50~85°C are derated at — 5mW/°C 


RECOMMENDED OPERATING CONDITIONS (T a = -40~+85°c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

v, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 








Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 






V CC (V) 

Min 

Typ 

Max 

Min 

Max 







2.0 

1.5 



1.5 





Vn = Vr.n-0. 1 V 


4.5 

3.15 



3. 15 



V, H 

High-level input voltage 

1 lo 1 = 20//A 






V 

6.0 

4.2 

4.2 






2.0 



0.5 


0.5 




Vn = 0.lV, Vr.n- 

-0.1V 




1.35 


V, L 

Low-level input voltage 

1 lo 1 = 20//A 



4.5 



1.35 


V 





6.0 



1.8 


1.8 






Ioh = ~ 20// A 

2.0 

1.9 



1.9 







l 0H = -20//A 

4.5 

4.4 



4.4 



X 

0 

> 

High-level output voltage 

< 

II 

< 

X 

< 


Ioh = 20/i A 

6.0 

5.9 



5.9 


V 





Ioh = — 6. OmA 

4.5 

4.18 



4.13 







Ioh == 7. 8mA 

6.0 

5. 68 



5.63 







Iol = 20// A 

2.0 



0.1 


0.1 






Iol = 20// A 

4.5 



0.1 


0.1 


VqL 

Low-level output voltage 

Vl = V| L 


Iol = 20// A 

6.0 



0. 1 


0.1 

V 





Iol = 6. OmA 

4.5 



0.26 


0. 33 






Iol = 7. 8mA 

6.0 



0.26 


0. 33 


• IH 

High-level input current 

V, = 6V 

6.0 



0. 1 


1.0 

//A 

I.L 

Low-level input current 

V, = OV 

6.0 



-0.1 


-1.0 

•oZH 

Off-state high-level output current 

< 

II 

<L 

< 

Vo — Vcc 

6.0 



0.5 


5.0 

juA 

•oZL 

Off-state low-level output current 

< 

'< 

X 

< 

V 0 = GND 

6.0 



-0.5 


-5.0 

•cc 

Quiescent supply current 

V| = V CC , GND, 

lo = 0//A 

6.0 



4.0 


40.0 

//A 
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M74HC365P 

M74HC365DP 

HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES 


SWITCHING CHARACTERISTICS (v C c = 5v,T a = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

*TLH 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 50pF (Note 4) 



10 

ns 

^THL 



10 

IpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 



22 

ns 

tpHL 



22 

tpLZ 

Output disable time from low-level and high-level 

(OE - Y) 

C L = 5 pF (Note 4) 



36 

ns 

tpHZ 



36 

tpZL 

Output enable time to low-level and high-level 
(OE - Y) 

C L = 50pF (Note 4) 



40 

ns 

tpZH 



40 


SWITCHING CHARACTERISTICS ( V cc = 2~6V, T a = -40~+85°C ) 







Limits 


Symbol 

Parameter 


Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 





Vcc( V) 

Mm 

Typ 

Max 

Min 

Max 






2.0 



60 


75 


Itlh 

Low-level to high-level and 



4.5 



12 


15 



high-level to low-level 


50pF (Note 4) 

6.0 



10 


13 

ns 


Cl 

2.0 



60 


75 

1th l 

output transition time 



4.5 



12 


15 






6.0 



10 


13 






2.0 



105 


130 


tpLH 




4.5 



24 


30 




C l = 

50pF (Note 4) 

6.0 



19 


24 




2.0 



105 


130 


tpHL 

Low-level to high-level and 



4.5 



24 


30 



high-level to low-level 



6.0 



19 


24 

ns 


output propagation time 



2.0 



135 


168 

tpLH 

(A- Y) 



4.5 



29 


36 




C l = 

150pF (Note 4) 

6.0 



24 


30 




2.0 



135 


168 


tpHL 




4.5 



29 


36 






6.0 



24 


30 






2.0 



175 


218 


tpLZ 

Output disable time from 



4.5 



44 


55 



low-level and high-level 

c L — 

50pF (Note 4) 

6.0 



37 


46 

ns 


2.0 



175 


218 

tpHZ 

(OE- Y) 



4.5 



44 


55 






6.0 



37 


46 






2.0 



230 


287 


tpZL 




4.5 



44 


55 





50pF (Note 4) 

6.0 



35 


43 




C L = 

2.0 



230 


287 


tpZH 

Output enable time to 



4.5 



44 


55 



low-level and high-level 



6.0 



35 


43 

ns 




2.0 



245 


306 

tpZL 

(OE- Y) 



4.5 



53 


66 




C L = 

150pF (Note 4) 

6.0 



41 


51 




2.0 



245 


306 


tpZH 




4.5 



53 


66 






6. 0 



41 


51 


c, 

Input capacitance 





10 


10 


Co 

Off-state output capacitance 

OE = 

< 

o 

o 




15 


15 

PF 

Cpo 

Power dissipation capacitance ( Note 3) 




49 



1 



Note 3 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula- 
Pd ~ Cpo * Vqc 2 * ffHcc * Vcc 
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M74HC365P 

4 M74HC365DP 

HEX 3-STATE NONINVERTING BUFFER WITH COMMON ENABLES 


Note 4 Test Circuit 


INPUT V cc OUTPUT V cc 



Parameter 

SW 1 

SW 2 

tTLHi t THL 
tpLHH tpHL 

Open 

Open 

tp|_Z 

Closed 

Open 

tpHZ 

Open 

Closed 

*PZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%): t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC366P 


HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES 


DESCRIPTION 

The M74HC366 is a semiconductor integrated circuit con- 
sisting of six buffers with 3-state inverted outputs and com- 
mon enable inputs. 

FEATURES 

• High-fanout 3-state output: (l 0 i_ = 6mA, l 0 H = ~6mA) 

• High-speed: 10ns typ. (C L =50pF, V C c“5V) 

• Low power dissipation: 20/iW/package (max) 

(V C c == 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V CC =4.5V, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC366 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS366. 

The M74HC366 consists of six 3-state buffers with output- 
enable inputs common to all circuits. 

When output-enable inputs OE1 and OE2 are both low, out- 
puts Y will become enable state. If input A is high, a low- 
level signal will be output to Y and if input A is low, a high- 
level signal will be output to Y. 

When at least one of the OE1 or OE2 is high, Y will become 
high-impedance state. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT-ENABLE _ [~r 
INPUT OEI — *• |_l_ - 

INPUT AO — [T- 

OUTPUT YO^fT- 

INPUT A1 — » |~4~ - 

OUTPUT Y1 <— 1~5~- 

INPUT A2 — [IT - 

OUTPUT Y2 «— f~7~- 

GND [T 



gog 

OUTPUT-ENABLE 

INPUT 

Elo 

INPUT 

BBS 

OUTPUT 

EgSI 

INPUT 

SB| 

OUTPUT 

BBS 

INPUT 

SQ 

OUTPUT 


Outline 16P4 


A version of the M74HC366 with a noninverted output, the 
M74HC365, is also available. 


FUNCTION TABLE (Note 1 ) 


Inputs | 

Output 

OE1 

OE2 

A 

Y 

L 

L 

L 

H 

L 

L 

H 

L 

H 

X 

X 

Z 

X 

H 

X 

Z 


Note 1 : X : Irrelevant 

Z : High impedance 


LOGIC DIAGRAM (EACH BUFFER) 


TO OTHER FIVE CIRCUITS 
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I 

I 


A 
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MITSUBISHI HIGH SPEED CMOS 

M74HC366P 


HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES 


ABSOLUTE MAXIMUM RATINGS (T a = - 4 o~+ 85 c> 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 h7.0 

V 

v, 

Input voltage 


— 0. 5 — V cc +0. 5 

V 

V 0 

Output voltage 


-0.5~V cc +0.5 

V 

l(K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

Vo > V cc 

20 

•o 

Output current, per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

p d 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65—+150 

°C 


RECOMMENDED OPERATING CONDITIONS <t b - --kk+btc) 


Symbol 

Parameter 

Limits 

Unit 

Mm 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

v. 

Input voltage 

0 


V C c 

V 

Vo 

Output voltage 

0 


Vcc 

V 

Topr 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

V cc = 2. 0V 

o 


1000 

ns 

V cc = 4. 5V 

o 


500 , 

Vcc = 6. OV 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


250 

—40 — b85°C 


V CC (V) 

Min 

Typ 

Max 

Mm 

Max 

V, H 

High-level input voltage 

V 0 = 0.1V 
llol = 20/7 A 

2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3. 15 

4.2 


V 

V, L 

Low-level input voltage 

V 0 = 0.1V, Vcc~0.1V 

Mol =20/y A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VqH 

High-level output voltage 

v, = V,L 

Ioh — —20/7 A 

Ioh = -20/7 A 

Ioh = —20/7 A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4. 4 

5.9 


V 

Ioh = —6. 0mA 

Ioh = — 7. 8mA 

4.5 
6.0 1 

4. 18 

5.68 



4.13 

5. 63 


V OL 

Low-level output voltage 

< 

ll 

< 

I 

< 

Iol = 20/7 A 

lot = 20/7 A 

Iol = 20/7 A 

2.0 

4.5 

6.0 



pop 


0.1 

0.1 

0. 1 

V 

Iol ~ 6. 0mA 

Iol = 7. 8mA 

4.5 

6.0 



0. 26 

0. 26 


0. 33 

0. 33 

■lH 

High-level input current 

V, = 6V 

6.0 



0. 1 


1.0 

UA 

l|L 

Low-level input current 

< 

II 

o 

< 

6.0 



-0. 1 


-1.0 

loZH 

Off-state high-level output current 

V| — V|H, V|L, V 0 — Vcc 

6.0 



0.5 


5.0 

juA 

loZL 

Off-state low-level output current 

V, = V, H , V,L, Vo = GND 

6. 0 



-0.5 


-5. 0 

Icc 

Quiescent supply current 

V| = V CC , GND, l 0 = 0/iA 

6.0 



4.0 


40.0 

juA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC366P 

HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES 


SWITCHING CHARACTERISTICS (v cc = 5v,T a = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 




10 

ns 

t-THL 

output transition time 

C L = 50pF (Note 3) 



10 

tpLH 

Low-level to high-level and high-level to low-level 



18 

ns 

tpHL 

output propagation time (A — Y) 




18 

tpLZ 

Output disable time from low-level and high-level 

C L = 5 pF (Note 3) 



36 

ns 

tpHZ 

(OE- Y) 



36 

Wl 

Output enable time to low-level and high-level 

Cl = 50pF (Note 3) 



40 

ns 

tpZH 

(OE- Y) 



40 


SWITCHING CHARACTERISTICS (v cc = 2~6v,T a = - 40 ~+ 85 'c) 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


250 

-40-4-850 


Vcc(V) 

Min 

Tip 

Max 

Min 

Max 

tTLH 

Low-level to high-level and 

high-level to low-level 

output transition time 

C L = 50pF (Note 3) 

2.0 

4.5 

6.0 



60 

12 

10 


75 

15 

13 

ns 

tTHL 

2.0 

4.5 

6.0 



60 

12 

10 


75 

15 

13 

tpLH 

Low-level to high-level and 

high-level to low-level 

output propagation time 

(A - Y) 

C L = 50pF (Note 3) 

2.0 

4.5 

6.0 



82 

19 

16 


102 

24 

20 

ns 

tpHL 

2.0 

4.5 

6.0 



82 

19 

16 


102 

24 

20 

tpLH 

C L = 150pF (Note 3) 

2.0 

4.5 

6.0 



107 

26 

22 


134 

32 

27 

tpHL 

2.0 

4.5 

6.0 



107 

26 

22 


134 

32 

27 

tpLZ 

Output disable time from 

low-level and high-level 

(OE- Y) 

C L = 50pF (Note 3) 

2.0 

4.5 

6.0 



175 

44 

37 


218 

55 

46 

ns 

tpHZ 

2.0 

4.5 

6.0 

1 


175 

44 

37 


218 

55 

46 

tpZL 

Output enable time to 

low-level and high-level 

(OE- Y) 

C L = 50pF (Note 3) 

2.0 

4.5 

6.0 



230 

44 

35 


287 

55 

43 

ns 

tpZH 

2.0 

4.5 

6.0 



230 

44 

35 


287 

55 

43 

tpZL 

C L = 150pF (Note 3) 

2.0 

4.5 

6.0 



245 

53 

41 



tpZH 

2.0 

4.5 

6.0 



245 

53 

41 


306 

66 

51 

c, 

Input capacitance 





10 


10 

pF 

Co 

Output disabled capacitance 

OE = Vcc 




15 


15 

CpD 

Power dissipation capacitance (Note 2) 




46 





Note 2 1 C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpo * V cc 2 • f i I Ice * Vqc 
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M74HC366P 

HEX 3-STATE INVERTING BUFFER WITH COMMON ENABLES 


Note 3 I Test Circuit 

INPUT Vcc OUTPUT V cc 



Parameter 

SW 1 

SW 2 

tTLHi txHL 
tpLH» tpHL 

Open 

Open 

tpi_z 

Closed 

Open 

tpHZ 

Open 

Closed 

tpzu 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC367P 

M74HC367DP 

HEX 3-STATE NONINVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 


DESCRIPTION 

The M74HC367 is a semiconductor integrated circuit con- 
sisting of six buffers with 3-state noninverted outputs, the 4- 
bit and 2-bit sections having common enable inputs. 

FEATURES 

• High-fanout 3-state output: (l 0 L = 6niA, l OH =— 6mA) 

• High-speed: 10ns typ. (C L =50pF, V C c=5V) 

• Low power dissipation. 20^W/package (max) 

(Vcc^SV, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c = 4.5V, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC367 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS367. 

The M74HC367 consists of six 3-state buffers with output- 
enable inputs common to the 2-bit and 4-bit sections. 

When output-enable input OE is low, outputs Y will become 
enable state. If inputs A are high, a high-level signal will be 
output to Y and if A are low, a low-level signal will be out- 
put to Y. 

When OE is high, Y will become high-impedance state 
A version of the M74HC367 with an inverted output, the 
M74HC368, is also available. 


PIN CONFIGURATION (TOP VIEW) 

OUTPUT-ENABLE 

INPUT 

OE1 — [T 

^ 

"77 

■ 

16 1 V C c 


INPUT 


Es 


9 


OUTPUT-ENABLE 

INPUT 

OUTPUT 


9 


fl 


INPUT 

INPUT 

ai -[7 

B 


BBS 

OUTPUT 

OUTPUT 



B 


INPUT 

INPUT 


B 



OUTPUT 

OUTPUT 


1 


INPUT 

GND [7 


■39 

OUTPUT 


Outline 

16P4 

16P2P 



FUNCTION TABLE (Note 1 ) 


Inputs | 

Output 

OE 

A 

Y 

L 

L 

L 

L 

H 

H 

H 

X 

Z 


Note 1 : X : Irrelevant 

Z : High impedance 


LOGIC DIAGRAM (EACH BUFFER) 


TO THE OTHER CIRCUITS 


Vcc 


A A 


I 



9 


I 

I 

K-i 
I — <» 
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MITSUBISHI HIGH SPEED CMOS 


M74HC367P 

M74HC367DP 

HEX 3-STATE NONINVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 


ABSOLUTE MAXIMUM RATINGS (T a = —40 — f-85°C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 1-7. 0 

V 

v. 

Input voltage 


—0. 5 — V C c±0. 5 

V 

Vo 

Output voltage 


—0. 5 — V cc +0. 5 

V 

I.K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

•OK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pin 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65 — 1-150 

°C 


Note 2 : M74HC367DP, T a = —40 — |-50°C and T a = 50~85°C are derated at — 5mW/°C 


RECOMMENDED OPERATING CONDITIONS (T a = - 40 ~± 85 °c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


±85 

°C 

tn tf 

Input risetime, falltime 

Vcc = 2. 0V 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6. 0V 

0 


400 


ELECTRICAL CHARACTERISTICS 







Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 





c? 

o 

< 

Min 

Typ 

Max 

Min 

Max 




Vo — Vcc 0. 1 V 


2.0 

1.5 

3.15 



1.5 



V,h 

High-level input voltage 


4.5 

6.0 



3. 15 

4.2 


V 

1 lo 1 = 20/iA 

4.2 





2.0 



0.5 


' 0.5 




V 0 = 0.1V, V cc - 

-0. IV 

4.5 



1.35 


1.35 


V, L 

Low-level input voltage 

llol =20/7 A 





v 




6. 0 



1.8 


1.8 





Ioh = —20/iA 

2.0 

1.9 



1.9 






Ioh == 20/iA 

4.5 

4.4 



4.4 



VoH 

High-level output voltage 

< 

II 

< 

X 

< 

Ioh = -20/iA 

6.0 

5.9 



5.9 


V 




Ioh = —6. 0mA 

4.5 

4. 18 



4.13 






Ioh = —7. 8mA 

6.0 

5. 68 



5. 63 






Iol = 20/iA 

2.0 



0.1 


0.1 





Iol = 20/iA 

4.5 



0. 1 


0.1 


VOL 

Low-level output voltage 

Vl = V| L 

Iol = 20/iA 

6.0 



0.1 


0. 1 

V 




Iol = 6. 0mA 

4.5 



0.26 


0. 33 





Iol = 7. 8mA 

6.0 



0.26 


0. 33 


1 1 H 

High-level input current 

V, = 6V 

6.0 



0.1 


1.0 

/iA 

I.L 

Low-level input current 

< 

II 

o 

< 

6.0 



-0. 1 


-1.0 

loZH 

Off-state high-level output current 

< 

II 

< 

X 

< 

< 

o 

II 

< 

o 

o 

6.0 



0.5 


5. 0 

A A 

1 OZL 

Off-state low-level output current 

V| = V| H , V IL , Vo = GND 

6.0 



-0.5 


-5.0 

Icc 

Quiescent supply current 

Vi = V cc , GND, 

l 0 = 0/iA 

6.0 



4.0 


40. 0 

/iA 
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MITSUBISHI HIGH SPEED CMOS 


M74HC367P 

M74HC367DP 

HEX 3-STATE NONINVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 


SWITCHING CHARACTERISTICS (v oc = sv. r a = sc) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 50pF (Note 4) 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 



22 

ns 

tpHL 



22 

tpLZ 

Output disable time from low-level and high-level 
(OE - Y) 

C L = 5 pF (Note 4) 



33 

ns 

tpHZ 



33 

tpZL 

Output enable time to low-level and high-level 
(OE- Y) 

Cl = 50pF (Note 4) 



37 

ns 

fpZH 



37 


SWITCHING CHARACTERISTICS (v cc = 2 ~ev, i a = -40~+85t) 






Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Mm 

Max 





2.0 



60 


75 


tTLH 

Low-level to high-level and 


4.5 



12 


15 



high-level to low-level 

C L = 50pF (Note 4) 

6. 0 



10 


13 

ns 


2.0 



60 


75 

tTHL 

output transition time 


4.5 



12 


15 





6.0 



10 


13 





2.0 



105 


130 


tpLH 



4.5 



24 


30 




Cl = 50pF (Note 4) 

6.0 



19 


24 




2.0 



105 


130 


tpHL 

Low-level to high-level and 


4.5 



24 


30 



high-level to low-level 


6.0 



19 


24 

ns 


output propagation time 


2.0 



135 


168 

tpLH 

(A - Y) 


4.5 



29 


36 




C L = 150pF ( Note 4) 

6.0 



24 


30 




2.0 



135 


168 


tpHL 



4.5 



29 


36 





6.0 



24 


30 




, 

2.0 



“TfT -1 


146 


tpLZ 

Output disable time from 


4.5 



35 


44 



low-level and high-level 

C L = 50pF (Note 4) 

6.0 



31 


39 

ns 


2.0 



117 


146 

tpHZ 

(OE- Y) 


4.5 



35 


44 





6.0 



31 


39 





2.0 



172 


216 


tpZL 



4.5 



38 


47 




C L = 50pF (Note 4) 

6.0 



35 


43 




2.0 



172 


216 


tpZH 

Output enable time to 


4.5 



38 


47 



low-level and high-level 


6.0 



35 


43 

ns 



2.0 



187 


233 

tpZL 

(OE- Y) 

i 

4.5 



46 


57 




C L = 150pF (Note 4) 

6.0 



42 


52 




2.0 



187 


233 


tpZH 



4.5 



46 


57 





6.0 



42 


52 


c, 

Input capacitance 





10 


10 


Co 

Output disabled capacitance 

> 

II 

ILU 

lo 




15 


15 

pF 

Cpo 

Power dissipation capacitance (Note 3) 




47 






Note 3 : C PD is the internal capacitance ot the 1C calculated from operation supply current under no-load conditions (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpo * Vcc 2 " fi“Hcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 


M74HC367P 

M74HC367DP 

HEX 3-STATE NONINVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 


Note 4 : Test Circuit 

INPUT 


Vcc 


OUTPUT 


Vcc 



R L = Ikfl 
SW 1 

SW 2 

R l = 1 kfl 


Parameter 

SW 1 

SW 2 

^TLH) tTHL 
tpLHi tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1 ) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C u includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 



2-208 


A MITSUBISHI 
ELECTRIC 






MITSUBISHI HIGH SPEED CMOS 

M74HC368P 

M74HC368DP 

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 


DESCRIPTION 

The M74HC368 is a semiconductor integrated circuit con- 
sisting of six buffers with 3-state inverted outputs, the 4-bit 
and 2-bit sections having common enable input. 

FEATURES 

• High-fanout 3-state output: OoL—SmA, Iqh^ - 6mA) 

• High-speed: 10ns typ. (C L =50pF, Vcc == 5V) 

• Low power dissipation: 20/iW/package (max) 

(V C c = 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c = 4.5V, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: T a =— 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC368 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS368 

The M74HC368 consists of six 3-state buffers with output- 
enable inputs common to the 2-bit and 4-bit sections. 

When output-enable input OE is low, outputs Y will become 
enable state. If input A is high, a low-level signal will be 
output to Y and if input A is low, a high-level signal will be 
output to Y. 

When OE is high, Y will become high-impedance state. 

A version of the M74HC368 with a nonmverted output, the 
M74HC367, is also available. 



FUNCTION TABLE (Note 1 ) 


Inputs 

Output 

OE 

A 

Y 

L 

L 

H 

L 

H 

L 

H 

X 

Z 

Note 1 : X : 

Irrelevant 



Z : High impedance 
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MITSUBISHI HIGH SPEED CMOS 


M74HC368P 

M74HC368DP 

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 


ABSOLUTE MAXIMUM RATINGS (T a = —40 — H^C, unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 f 7. 0 

V 

v, 

Input voltage 


—0. 5 — Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5 — Vcc+0. 5 

V 

l|K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pm 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

r 


Note 2 : M74HC368DP, T a = — 40~+50°C and T a = 50~85°C are derated at — 5mW/°C 


RECOMMENDED OPERATING CONDITIONS (r a = -40-+85O 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

v, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

V cc = 2.0V 

0 


1000 

ns 

> 

>1 

> 

0 


500 

V cc = 6. 0V 

0 


400 


ELECTRICAL CHARACTERISTICS 







Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 





Vcc( V) 

Min 

Typ 

Max 

Min 

Max 






2.0 

1.5 



1.5 





V 0 = 0.1V 


4.5 

3. 15 



3. 15 



V IH 

High-level input voltage 

Hoi = 20// A 





V 




6.0 

4.2 



4.2 







2.0 



0.5 


0.5 




V 0 = 0.1V, V cc - 

-0. IV 

4.5 




1.35 


V,L 

Low-level input voltage 

1 1 0 1 = 20// A 




1.35 


V 




6.0 



1.8 


/I. 8 





Ioh = — 20//A 

2.0 

1.9 



1.9 






Ioh = 20// A 

4.5 

4.4 



4.4 



V 0 H 

High-level output voltage 

< 

II 

< 

Ioh = — 20//A 

6.0 

5.9 



5.9 


V 




Ioh = —6. 0mA 

4.5 

4.18 



4. 13 






Ioh — 7. 8mA 

6.0 

5. 68 



5. 63 






I 0 l = 20// A 

2.0 



0. 1 


0. 1 





Iol = 20// A 

4.5 



0. 1 


0. 1 


VoL 

Low-level output voltage 

< 

II 

< 

< 

l 0L = 20// A 

6.0 



0. 1 


0.1 

V 




Iol = 0mA 

4.5 



0. 26 


0.33 





Iol = 7. 8mA 

6.0 



0. 26 


0. 33 


I.H 

High-level input current 

V, = 6V 

6.0 



0.1 


1.0 

juA 

I.L 

Low-level input current 

V, = OV 

6.0 



-0.1 


-1.0 

loZH 

Off-state high-level output current 

> 

> a 

£ 

> 

II 

> 

I 

II 
o 

6.0 



0.5 


5. 0 

mA 

loZL 

Off-state low-level output current 

V| = Vih, Vil, Vo = GND 

6.0 



-0.5 


1 

CJl 

o 

Icc 

Quiescent supply current 

V| = V CC , GND, 

< 

3. 

o 

II 

_o 

6.0 



4.0 



juA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC368P 

M74HC368DP 

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 


SWITCHING CHARACTERISTICS (v 0 c = 5v.T a =25C) 


Symbol 

Parameter 

Test conditions 

Min 

Limits 

Typ 

Max 

Unit 

^TLH 

fTH L 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 50pF (Note 4) 



10 

10 

ns 

tpLH 

tpHL 

Low-level to high-level and high-level to low-level 
output propagation time (A — Y) 



18 

18 

ns 

tpLZ 

tpHZ 

Output disable time from low-level and high-level 
(OE- Y) 

C L = 5 pF (Note 4) 



33 

33 

ns 

tpZL 

tpZH 

Output enable time to low-level and high-level 
(OE - Y) 

C L = 50pF (Note 4) 



37 

37 

ns 


SWITCHING CHARACTERISTICS (v c 


: -40 — l-85'C ) 


Low-level to high-level and 
high-level to low-level 
output transition time 


Cl = 50pF (Note 4) 


= 50pF (Note 4) 


Low-level to high-level and 
high-level to low-level 
output propagation time 
(A- Y) 


C L = 150pF (Note 4) 


Output disable time from 
low-level and high-level 
(OE- Y) 


1 C L = 50pF (Note 4) 


j C L = 50pF (Note 4) 


Output enable time to 
low-level and high-level 
(OE- Y) 


: 150pF (Note 4) 


Input capacitance 10 

Off-state output capacitance OE = V cc 15 

Power dissipation capacitance (Note 3) 44 

C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per buffer) 
The power dissipated during operation under no-load conditions is calculated using the following formula 



Limits 

25 C 

Vcc(V) 

Min 

Typ 

Max 

2.0 



60 

4.5 



12 

6.0 



10 

2.0 



CD 

O 

4.5 



12 

6.0 



10 

2.0 



82 

4.5 



19 

6.0 



16 

2.0 



82 

4.5 



19 

6.0 



16 

2.0 



107 

4.5 



26 

6.0 



22 

2.0 



107 

4.5 



26 

6.0 



22 

2.0 



117 

4.5 



35 

6.0 



31 

2.0 



117 

4.5 



35 

6.0 



31 

2.0 



172 

4.5 



38 

6.0 



35 

2.0 



172 

4.5 



38 

6.0 



35 

2.0 



187 

4.5 



46 

6.0 



42 

2.0 



187 

4.5 



46 

6.0 



42 




10 




15 



44 
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MITSUBISHI HIGH SPEED CMOS 


M74HC368P 

M74HC368DP 

HEX 3-STATE INVERTING BUFFER WITH SEPARATE 2-BIT AND 4-BIT SECTIONS 


Note 4 Test Circuit 


INPUT V cc OUTPUT V cc 



Parameter 

SW 1 

SW 2 

tTLHi txHL 

tpi_H» tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

fpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%). t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC373P 

M74HC373DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


DESCRIPTION 

The M74HC373 is a semiconductor integrated circuit con- 
sisting of eight D-type latches with 3-state outputs, common 
latch-enable input and output-enable input. 

FEATURES 

• High-fanout 3-state output: (l 0L = 6mA, l OH = — 6mA) 

• High-speed: 13ns typ. (C L =50pF, V CC =5V) 

• Low power dissipation: 20/iW/package (max) 

(V CC =5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V cc , min (V CC =4.5V, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: V C c=2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC373 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS373. 

The M74HC373 consists of eight D-type latches with latch- 
enable input LE and output-enable input OE common to all 
circuits. 

When LE is high, the signals of data input D will go through 
the latch and be output to Q. When the state of D changes, 
the state of Q will also change. When LE changes from 
high-level to low-level, the data existing immediatery prior 
to the change at D will be stored in the latch. 

Even if other inputs are changed when LE is low, the con- 
tents stored in the latch will not be affected. 

When OE is high, all outputs Q will become high- 
impedance state. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT-ENABLE 
INPUT uc 

OUTPUT Q0 
IDO 

DATA INPUTS 

ID1 

[Q1 

OUTPUTS 

|Q2 


DATA INPUTS 

I D3 

OUTPUT Q3 
GND 



Vcc 

Q7 OUTPUT 

D7 I 

DATA INPUTS 
D6 I 

Q6| 

OUTPUTS 

Q5) 

D5 1 

DATA INPUTS 

D4 I 

Q4 OUTPUT 

rE LATCH-ENABLE 
Lt INPUT 


Outline 


20P4 

20P2V 


A version of the M74HC373 with the same pin connections 
and an inverted output, the M74HC533, is also available. 


FUNCTION TABLE (Note 1 ) 


Inputs 

Output 

OE 

LE 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Q° 

H 

X 

X 

Z 


Note 1 I Q° : Output state Q before LE changed 
Z : High impedance 
X : Irrelevant 


LOGIC DIAGRAM 



DATA INPUTS 
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MITSUBISHI HIGH SPEED CMOS 


M74HC373P 

M74HC373DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


ABSOLUTE MAXIMUM RATINGS (T a =— 40 — h85°C, unless otherwise noted) 


Symbol 

Parameter 

Condi^iops 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 P7.0 

V 

V, 

Input voltage 


—0. 5~V cc +0. 5 

V 

V 0 

Output voltage 


— 0. 5~V cc +0. 5 

V 

l,K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

V 0 > Vcc 

20 


Output current, per output pin 


±35 

mA 

Ice 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


Note 2 : M74HC373DWP, T a = -40~+80°C and 80~85°C are derated at -7mW/’C 


RECOMMENDED OPERATING CONDITIONS d a — 40 — hbsic) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

Vcc = 2. 0V 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6. 0V 

0 


400 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25 °C 

— 40~+85°C 


V CC (V) 

Min 

Typ 

Max 

Mm 

Max 

V,H 

High-level input voltage 

V o = 0. IV, Vcc-0. IV 

Mol® 20 /iA 

2.0 

4.5 

6.0 

1.5 

3.15 

4.2 



1.5 

3. 15 

4.2 


V 

V, L 

Low-level input voltage 

V 0 = 0.1V, Vcc-0. IV 
llol =20 /iA 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

< 

0 

X 

High-level output voltage 

< 

II 

< 

I 

< 

Ioh = —20/iA 

Ioh = ~ 20/iA 

Ioh = —20/iA 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh = — 0. 0mA 

Ioh = 7. 8mA 

4.5 

6.0 

4.18 

5. 68 



4.13 

5. 63 


VoL 

Low-level output voltage 

< 

II 

< 

< 

I 0 l = 20/iA 

Iol = 20/iA 

Iol = 20/iA 

2.0 

4.5 

6.0 



pop 


0.1 

0.1 

0. 1 

V 

Iol = 6. 0mA 

Iol = 7. 8mA 

4.5 

6.0 



0. 26 

0. 26 


0.33 

0. 33 

•|H 

High-level input current 

V, = 6V 

6.0 



0.1 


1.0 

aA 

l.L 

Low-level input current 

< 

II 

o 

< 

6.0 



-0.1 


-1.0 

loZH 

Off-state high-level output current 

< 

II 

< 

X 

< 

< 

O 

< 

6.0 



0.5 


5.0 

juA 

loZL 

Off-state low-level output current 

V| = V,H, V| L , V=GND 

6.0 



-0.5 


-5.0 

Icc 

Quiescent supply current 

V| = V CC , GND, l 0 = 0/iA 

6.0 



4.0 


40.0 

/iA 
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MITSUBISHI HIGH SPEED CMOS 

M74HC373P 

M74HC373DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


SWITCHING CHARACTERISTICS (v co = 5v, 

T a = 25°C ) 

Symbol 

Parameter 

Test conditions 

tTLH 

Low-level to high-level and high-level to low-level 


t-THL 

output transition time 


tpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (D — Q) 

Ol — oupr iNote **) 

tpLH 

Low-level to high-level and high-level to low-level 


tpHL 

output propagation time (LE — Q) 


tpLZ 

Output disable time from low-level and high-level 


tpHZ 

(OE- Q) 

U[_ — 0 pr l Note 4; 

tpZL 

Output enable time to low-level and high-level 


tpzw 

(OE-Q) 

— oupr v Note *t ; 
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MITSUBISHI HIGH SPEED CMOS 

M74HC373P 

M74HC373DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


SWITCHING CHARACTERISTICS (v 0C = 2~6v.T a = -4o~+8 5 c) 






Limits 


Symbol 

Parameter 

Test conditions 


25°C 

— 40~ 

+85°C 

Unit 




< 

o 

o 

< 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


*TLH 

Low-level to high-level and 


4.5 



12 


15 



high-level to low-level 

Cl = 50pF (Note 4) 

6.0 



10 


13 

ns 


2.0 



60 


75 

tTHL 

output transition time 


4.5 



12 


15 





6.0 



10 


13 





2.0 



150 


189 


tpLH 



4.5 



30 


38 




C L = 50pF (Note 4) 

6.0 



26 


32 




2.0 



■ 150 


189 


tpHL 

Low-level to high-level and 


4.5 



30 


38 



high-level to low-level 


6.0 



26 


32 

ns 


output propagation time 


2.0 



200 



tpLH 

(D- Q) 


4.5 



40 






C L = 150pF (Note 4) 

6.0 



34 






2.0 



200 


252 


tpHL 



4.5 



40 


50 





6.0 



34 


43 





2.0 



175 


221 


tpLH 



4.5 



35 


44 




C L = 50pF (Note 4) 

6.0 



30 


37 




2.0 



175 


221 


tpHL 

Low-level to high-level and 


4.5 



35 


44 



high-level to low-level 


6.0 



30 


37 

ns 1 


output propagation time 


2.0 



225 


284 

tpLH 

(LE — Q) 


4.5 



45 


57 




C L = 150pF (Note 4) 

6.0 



38 


48 




2.0 



225 


284 


tpHL 



4.5 



45 


57 





6.0 



38 


48 





2.0 



150 


189 


fpLZ 

Output disable time from 


4.5 



30 


38 



low-level and high-level 

C L = 50pF (Note 4) 

6.0 



26 


32 

ns 


2.0 



150 


189 

tpHZ 

(OE - Q) 


4.5 



30 


38 





6.0 

i 


26 


32 





2.0 



150 


189 


fpZL 



4.5 



30 


38 




C L = 50pF (Note 4) 

6.0 



26 


32 




2.0 



150 


189 


IpZH 

Output enable time to 


4.5 



30 


38 



low-level and high-level 


6.0 



26 


32 

ns 



2.0 



200 


252 

tpZL 

(OE - Q) 


4.5 



40 


50 




C L = 150pF (Note 4) 

6.0 



34 


43 




2.0 



200 


252 


^PZH 



4.5 



40 


50 





6.0 



34 


43 


c, 

Input capacitance 





10 


10 


Co 

Output disabled capacitance 

Ol 

ml 

II 

< 

o 

o 




15 


15 

PF 

Cp D 

Power dissipation capacitance (Note 3) 




57 






Note 3 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per latch) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpo * Vcc 2 ' fi+lcc * Vqc 
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MITSUBISHI HIGH SPEED CMOS 


M74HC373P 

M74HC373DWP 

OCTAL 3-STATE NONINVERTING D-TYPE TRANSPARENT LATCH 


TIMING REQUIREMENTS (v cc = 2~6v.T a = - 4 o~+ 85 c) 








MITSUBISHI HIGH SPEED CMOS 


M74HC374P 

M74HC374DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


DESCRIPTION 

The M74HC374 is a semiconductor integrated circuit con- 
sisting of eight positive-edge triggered D-type flip-flops 
with 3-state outputs, common clock and output-enable 
inputs. 

FEATURES 

• High-fanout 3-sfate output: (l OL = 6mA, Ioh =— 6mA) 

• High-speed: 15ns typ. (C L =50pF, Vcc = 5V) 

• Low power dissipation: 20/iW/package (max) 

(V C c == 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c> min (V C c— 4.5V, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: T a = — 40~+85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT-ENABLE 

INPUT 

OUTPUT 

DATA INPUTS 

OUTPUTS 

DATA INPUTS 

OUTPUT 


02-m 




sm 



■ 

rfl 




ISEsRfl 



1 





M 







H 

fffl 







A 

mm 







■ 

■ 



20 


B 


Vcc 


Q7 

OUTPUT 

D7 

DATA INPUTS 

D6 


Q6 

OUTPUTS 

Q5 


D5 ; 

DATA INPUTS 

D4 


Q4 

OUTPUT 

CK 

CLOCK INPUT 


Outline 


20P4 

20P2V 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC374 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS374. 

The M74HC374 contains eight edge-triggered D-type flip- 
flops, sharing common clock input CK and output enable 
input OE. 

When CK changes from low-level to high-level, the signals 
just previously input at D stores in the flip-flop. 

When OE is low, the signals stored in the flip-flop will be 
output to Q. 

When OE is high, all outputs Q will become high- 
impedance state. 


Even if OE is changed, the contents stored in the flip-flop 
will not be affected. 

A version of the M74HC374 with the same pin connections 
and an inverted output, the M74HC534, is also available. 


LOGIC DIAGRAM 

OUTPUTS 


QO Q1 Q2 Q3 Q4 Q5 Q6 Q7 V C c 



DATA INPUTS 
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MITSUBISHI HIGH SPEED CMOS 


M74HC374P 

M74HC374DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


FUNCTION TABLE (Notei) 


Inputs 

Output 

OE 

CK 

D 

Q 

L 

t 

L 

L 

L 

t 

H 

H 

L 

L 

X 

Q° 

L 

H 

X 

Q° 

L 

l 

X 

Q° 

H 

X 

X 

Z 


Note 1 : Q° : Output state Q before clock input changed 
Z : High impedance 
X ! Irrelevant 

T : Change from low to high level 
i ' Change from high to low level 


ABSOLUTE MAXIMUM RATINGS (T a =— 40 — f-85‘C I unless otherwise noted) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 1-7. 0 

V 

v, 

Input voltage 


—0. 5 — V cc +0. 5 

V 

Vo 

Output voltage 


-0. 5~Vcc+0. 5 

V 

1 IK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

Vo > V C c 

20 

lo 

Output current, per output pin 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 

(Note 2) 

500 

mW 

Tstg 

Storage temperature range 


—65' — f-150 

°C 


Note 2 : M74HC374DWP, T a = -40 — b80°C and T a = 80~85°C are derated at -7mW/°C 


RECOMMENDED OPERATING CONDITIONS (T a = -40~+85°c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

v cc 

Supply voltage 

2 


6 

V 

v, 

Input voltage 

0 


Vcc 

V 

V 0 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

t r , tf 

Input risetime, falltime 

Vcc = 2. 0V 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 , 

Vcc = 6. 0V 

o 


400 
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MITSUBISHI HIGH SPEED CMOS 


M74HC374P 

M74HC374DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 


Limits 

Unit 

Test conditions 


25 °C 

— 40~+85°C 


Vcc(V) 

Min 

Typ 

Max 

Mm 

Max 

V, H 

High-level input voltage 

V 0 = 0.1V, Vcc-0. IV 

1 1 0 1 = 20//A 

2.0 

4.5 

6.0 

,.5 

3.15 

4.2 



1.5 

3.15 

4.2 


V 

V,L 

Low-level input voltage 

V 0 = 0.1V, Vcc-0. IV 
llol— 20// A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0. 5 

1.35 

1.8 

V 

X 

0 

> 

High-level output voltage 

< 

II 

< 

i 

< 

Ioh = —20// A 

Ioh = —20// A 

Ioh = —20// A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh = —6. 0mA 

Ioh = —7. 8mA 

4.5 
6.0 | 

4.18 

5.68 



4. 13 

5. 63 


VoL 

Low-level output voltage 

< 

1 

f 

< 

l 0L = 20//A 

Iol = 20// A 
l 0L = 20// A 

2.0 

4.5 

6.0 



0.1 

0.1 

0.1 


' 

poo 

V 

Iol = 6. 0mA 

Iol = 7. 8mA 

4.5 

6.0 



0.26 

0.26 


0. 33 

0. 33 

I.H 

High-level input current 

V, = 6V 

6.0 



0.1 


1.0 

juA 

I.L 

Low-level input current 

V, = OV 

6.0 



-0. 1 


-1.0 

loZH 

Off-state high-level output current 

> 8 

II 

o 

> 

- 

> 

£ 

> 

> 

6.0 



0.5 


5.0 

UA 

loZL 

Off-state low-level output current 

V| = V,H, V,l, Vo=GND 

6.0 



-0.5 


-5.0 

■ 

■ cc 

Quiescent supply current 

Vi = V cc , GND, l Q = 0//A 

6.0 



4.0 


40.0 

juA 


SWITCHING CHARACTERISTICS (v cc = sv. r a = at) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

C L = 50pF (Note 4) 

35 



MHz 

Itlh 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

1th L 



10 1 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q) 



32 

ns 

tpHL 



32 

tpLZ 

Output disable time from low-level and high-level 

(OE- Q) 

C L = 5 pF (Note 4) 



25 

ns 

tpHZ 



25 

tpZL 

Output enable time to low-level and high-level 

(OE-Q) 

C L = 50pF (Note 4) 



28 

ns 

tpZH 



28 
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MITSUBISHI HIGH SPEED CMOS 


M74HC374P 

M74HC374DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


SWITCHING CHARACTERISTICS ( v cc = 2 ~ev. i a = - 40-+85 c ) 






Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Mm 

Max 





2.0 

6 



5 



fmax 

Maximum clock frequency 

C L = 50pF (Note 4) 

4.5 

30 



24 


MHz 




6.0 

35 



28 






2.0 



60 


75 


tTLH 

Low-level to high-level and 


4.5 



12 


15 



high-level to low-level 

Cl = 50pF (Note 4) 

6. 0 



10 


13 

ns 


2.0 



60 


75 

^THL 

output transition time 


4.5 



12 


15 





6.0 



10 


13 





2.0 



180 


227 


tpLH 



4.5 



36 


45 




C L = 50pF (Note 4) 

6.0 



31 


39 




2.0 



180 


227 


tpHL 

Low-level to high-level and 


4.5 



36 


45 



high-level to low-level 


6.0 



31 


39 

ns 


output propagation time 


2.0 



230 


290 

tpLH 

(CK-Q) 


4.5 



46 


58 




C L = 150pF (Note 4) 

6.0 



39 


49 




2.0 



230 


290 


tpHL 



4.5 



46 


58 





6.0 



39 


49 





2.0 



150 


189 


tpLZ 

Output disable time from 


4.5 



30 


38 



low-level and high-level 

Cl = 50pF (Note 4) 

6.0 



26 


32 

ns 


2.0 



150 


189 

tpHZ 

(OE-Q) 


4.5 



30 


38 





6.0 



26 


32 





2.0 



150 


189 


tpZL 



4.5 



30 


38 




C L = 50pF (Note 4) 

6.0 



26 


32 




2.0 

| 


150 


189 


tpZH 

Output enable time to 


4.5 



30 


38 



low-level and high-level 


6.0 



26 


32 

ns 



2.0 



200 


252 

*PZL 

(OE-Q) 


4.5 

1 


40 


50 




C L = 150pF (Note 4) 

6.0 

! 


CO 


43 




2.0 



200 


252 


tpZH 



4.5 



40 


50 





6.0 



34 


43 


c, 

Input capacitance 


, 



10 


10 


Co 

Off-state output capacitance 

O 

O 

> 

II 

|LU 

lo 




15 


15 

PF 

Cpo 

Power dissipation capacitance (Note 3) 




63 






Note 3 : Crd is the internal capacitance of the 1C calculated from operation supply current under no-load conditions ( per flip-flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpo * Vcc 2 * f|"Hcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 


M74HC374P 

M74HC374DWP 

OCTAL 3-STATE NONINVERTING D-TYPE FLIP-FLOP 


TIMING REQUIREMENTS (v co = 2~6v,T a = - 40 ~+ 85 c) 






Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

80 



101 



t w 

Clock pulse width 


4.5 

16 



20 


ns 




6.0 

14 



17 




D setup time with 


2.0 

4.5 

75 

15 



90 

18 



tsu 





ns 

respect to CK 

6.0 

13 

16 


D hold time with 


2.0 

50 



60 



th 


4.5 

10 



12 


ns 

respect to CK 


6.0 

9 



11 




Note 4 : Test Circuit 

INPUT V cc OUTPUT V cc 



Parameter 

SW 1 

SW 2 

tTLH) t TH L 

tpLHi tpHL 

Open 

Open 

tpLZ 

Close 

Open 

tpHZ 

Open 

Close 

tpzL 

Close 

Open 

tpZH 

Open 

Close 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 



Vcc 



Vcc 


GND 


Vcc 


GND 


VoH 

VOL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC390P 

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH -~2 AND ^5 SECTIONS 


DESCRIPTION 

The M74HC390 is a semiconductor integrated circuit con- 
sisting of two asynchronous decade counters with direct re- 
set input. 

FEATURES 

• High-speed: (clock frequency) 60MHz typ. 

(C L =15pF, V CC =5V) 

• Low power dissipation: 20/iW/package (max) 

(Vcc—SV, T a — 25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c == 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a =— 40~H-85 o C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 



FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC390 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS390. 

Each decade counter consists of a binary counter and a 
divide-by-5 counter. When using a binary counter.by ap- 
plying the count pulse to clock input CKA a frequency- 
demultiplied signal will be output to QA. When using a 
divide-by-5 counter, by applying the count pulse to clock 
input CKB a frequency-demultiplied signal will be output to 
QB through QD. 


When using the decade counter to output BCD code from 
QA through QD, connect QA and CKB together and apply 
the count pulse to CKA When outputting a signal with a 
50% duty cycle from QA, connect QD and CKA together 
and apply the count pulse to CKB 

Counting takes place when the clock input changes from 
high-level to low-level. 

When direct reset input R D is high, QA through QB will be- 
come low irrespective of other inputs. Maintain the low- 
level state when counting. 
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MITSUBISHI HIGH SPEED CMOS 


M74HC390P 

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH-?- 2 AND ^-5 SECTIONS 


FUNCTION TABLE (Note 1 ) 


Inputs 

Outputs 1 

CK 

Rd 

QA 

QB 

QC 

QD 

X 

H 

L 

L 

L 

L 

1 

L 

Count | 


Note 1 : 1 : Change from high to low level 

X : Irrelevant 


Count 

QA 

QB 

QC 

QD 

0 

L 

L 

L 

L 

1 

H 

L 

L 

L 

2 

L 

H 

L 

L 

3 

H 

H 

L 

L 

4 

L 

L 

H 

L 

5 

H 

L 

H 

L 

6 

L 

H | 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

a 

L 

L 

H 


With QA and CKB connected and CKA used as input 


ABSOLUTE MAXIMUM RATINGS (T a = -40 — (-85°C) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 h7. 0 

V 

v, 

Input voltage 


— 0. 5 — V cc +0. 5 

V 

V 0 

Output voltage 


— 0. 5~V cc +0. 5 

V 

•lK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

Vo > V cc 

20 

•o 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS (T a = - 4 o~+ 85 °c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V,, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

t r . tf 

Input risetime, falltime 

Vcc = 2. 0V 

0 


1000 

ns 

V cc = 4. 5V 

0 


500 

V cc = 6. 0V 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 


M74HC390P 

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH -5-2 AND ^5 SECTIONS 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

I 

Limits 

Unit 

Test conditions 


25°C 

-40 — |-85°C 


V CC (V) 

Min 

Typ 

Max 

Min 

Max 

V, H 

High-level input voltage 

V 0 = 0.1V, Vcc-0.1V 
llol = 20,7 A 

2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3.15 

4.2 


V 

V, L 

Low-level input voltage 

V 0 = 0.1V, Vcc-0.1V 
llol = 20// A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

VoH 

High-level output voltage 

< 

< 

X 

< 

Ioh — 20// A 

Ioh ~ —20// A 

Ioh = —20// A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh — —4.0mA 

Ioh = —5.2mA 

4.5 

6.0 

4. 18 

5. 68 



4. 13 

5. 63 


VOL 

Low-level output voltage 

< 

< 

X 

< 

Iol = 20// A 

Iol = 20 m A 

Iol = 20// A 

2.0 

4.5 

6.0 



0.1 

0.1 

0. 1 


0.1 

0. 1 

0.1 

V 

Iol = 4. 0mA 

Iol = 5. 2mA 

4.5 

6.0 



0. 26 

0. 26 


0.33 

0.33 

l|H 

High-level input current 

V, = 6V 

6.0 



0. 1 


1.0 

//A 

1 1 L 

Low-level input current 

< 

II 

o 

< 

6.0 



-0. 1 


-1.0 

Icc 

Quiescent supply current 

V, = V C c GND, I o = 0//A 

6.0 



4.0 


40. 0 

A A 


SWITCHING CHARACTERISTICS (v cc = 5v,T a = 25 c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 

C L = 15pF (Note 3) 

30 



MHz 

^TLH 

Low-level to high-level and high-level to low-level 

output transition time 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CKA — QA) 



20 

ns 

tpHL 



20 

tpLH 

Low-level to high-level and high-level to low-level output 
propagation time (CKA — QC, with QA and CKB connected) 



50 

ns 

tpHL 



50 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CKB — QB) 



21 

ns 

tpHL 



21 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CKB — QC) 



32 

ns 

tpHL 



32 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (CKB — QD) 



21 

ns 

tpHL 



21 

tpHL 

High-level to low-level output propagation time 
(R d -QA, QB, QC, QD) 



28 

ns 
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MITSUBISHI HIGH SPEED CMOS 

M74HC390P 

DUAL 4-STAGE BINARY RIPPLE COUNTER WITH -r- 2 AND -5-5 SECTIONS 


SWITCHING CHARACTERISTICS <v cc = 2 ~ev, t a = -40-+85D 


Symbol 

Parameter 

Test conditions 


Limits 

Unit 

25 °C 

— 40~ 

+85°C 


V CC (V) 

Min 

Typ 

Max 

Min 

Max 




2.0 

5 



4 



f max 

Maximum clock frequency 


4.5 

27 



21 


MHz 




6.0 

31 



24 






To 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 










2.0 



75 


95 


tTHL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



120 


150 


tpLH 

Low-level to high-level and 


4.5 



24 


30 



high-level to low-level 


6. 0 



21 


26 



output propagation time 


2.0 



120 


150 

ns 

tpHL 

(CKA — QA) 


4.5 



24 


30 





6.0 



21 


26 





2.0 



290 


360 



Low-level to high-level and 









tpLH 



4.5 



58 


72 



high-level to low-level 










output propagation time 


6.0 



50 


62 




2.0 



290 


360 

ns 


(CKA — QC, with QA and 









tpHL 

CKB connected) 


4.5 



58 


72 





6.0 



50 


62 





2.0 



T30 


160 




C L = 50pF (Note 3) 








tpLH 

Low-level to high-level and 


4.5 



26 


33 



high-level to low-level 


6.0 



22 


28 







ns 


output propagation time 


2.0 



130 


160 


fpHL 

(CKB - QB) 


4.5 



26 


33 





6.0 



22 


28 





2. 0 



185 


230 


tpLH 

Low-level to high-level and 


4.5 



37 


46 



high-level to low-level 


6.0 



32 


40 



output propagation time 


2.0 



185 


230 

ns 

tpHL 

(CKB - QC) 


4.5 



37 


46 





6.0 



32 


40 





2.0 



130 


160 


tpLH 

Low-level to high-level and 


4.5 



26 


33 



high-level to low-level 


6.0 



22 


28 











ns 


output propagation time 


2.0 



130 


160 


fpHL 

(CKB - QD) 


4.5 



26 


33 





6.0 



22 


28 



High-level to low-level 


2.0 



165 


210 


tpHL 

output propagation time 


4.5 



33 


41 

ns 


(Rd-QA, QB, QC, QD) 


6.0 



28 


35 


c, 

Input capacitance 





10 


10 

pF 

Cpo 

Power dissipation capacitance (Note 2) 




46 




pF 


Note 2 ! C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per counter) 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Po = Cpo • Vcc 2 * fi~Mcc * Vqc 
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MITSUBISHI HIGH SPEED CMOS 


M74HC390P 


DUAL 4-STAGE BINARY RIPPLE COUNTER WITH -j-2 AND -^5 SECTIONS 


TIMING REQUIREMENTS (v cc = 2~6v,T a = - 4 o~+ 85 c) 


Symbol 

Parameter 

Wck) 

Clock pulse width 

tw(R D ) 

Direct reset pulse width 

tree 

Rd recovery time with 

respect to CK 



Limits 


25t | 

-40 

Vcc(V) 

Min 

Typ 

Max 

Min 

2.0 

80 



100 

4.5 

16 



20 

6.0 

14 



18 

2.0 

80 



100 

4.5 

16 



20 

6.0 

14 



18 

2.0 

50 



65 

4.5 

10 



13 

6.0 

9 



11 


Note 3 : Test Circuit 


OUTPUT 

v 





l 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 
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MITSUBISHI HIGH SPEED CMOS 


M74HC393P 

DUAL 4-STAGE BINARY RIPPLE COUNTER 


DESCRIPTION 

The M74HC393 is a semiconductor integrated circuit con- 
sisting of two asynchronous 4-bit binary (hexadecilmal) 
counters with direct reset input. 

FEATURES 

• High-speed: (clock frequency) 60MHz typ. 

(C L =15pF, V CC =5V) 

• Low power dissipation: 20/iW/package (max) 

(V C c=5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c=4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V C c == 2~ 6V 

• Wide operating temperature range: T a =— 40 — b85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


Counting takes place when the clock input changes from 
high-level to low-level. 

When direct reset input R D is high, Q1 through Q4 will be- 
come low irrespective of other inputs. Maintain the low- 
level state when counting. 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC393 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS lopic 4000B series 
while giving high-speed performance equivalent to the 
74LS393. 

When the count pulse is applied to clock input CK, a binary 
code will be output to Q1 through Q4. 






MITSUBISHI HIGH SPEED CMOS 

M74HC393P 

DUAL 4-STAGE BINARY RIPPLE COUNTER 


FUNCTION TABLE (Note 1 ) 


Inputs 

Outputs 1 

CK 

Rd 

Q1 

Q2 

Q3 

Q4 

X 

H 

L 

L 

L 

L 

i 

L 

Count | 


Note 1 : 1 : Change from high-level to low-level 

X ! Irrelevant 


Count 

G1 

02 

CO 

O 

04 

0 

L 

L 

L 

L 

1 

H 

L 

L 

L 

2 

L 

H 

L 

L 

3 

H 

H 

L 

L 

4 

L 

L 

H 

L 

5 

H 

L 

H 

L 

6 

L 

H 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

H 

10 

L 

H 

L 

H 

11 

H 

H 

L 

H 

12 

L 

L 

H 

H 

13 

H 

L 

H 

H 

14 

L 

H 

H 

H 

15 

H 

H 

H 

H 


ABSOLUTE MAXIMUM RATINGS (t a — 40 — h85'c ) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5—+7. 0 

V 

V, 

Input voltage 


—0. 5~V cc +0. 5 

V 

Vo 

Output voltage 


—0. 5 — V cc +0. 5 

V 

1 IK 

Input protection diode current 

V, < OV 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

Vo ^ Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS (T a = -40~+85°C) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tn t f 

Input risetime, falltime 

V cc = 2. OV 

0 


1000 

ns 

< 

o 

o 

II 

< 

0 


500 

V cc = 6. OV 

o 


400 
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MITSUBISHI HIGH SPEED CMOS 

M74HC393P 

DUAL 4-STAGE BINARY RIPPLE COUNTER 


ELECTRICAL CHARACTER STICS 


High-level input voltage 


Low-level input voltage 


High-level output voltage 


Low-level output voltage 


High-level input current 
Low-level input current 
Quiescent supply current 


1 1 0 1 = 20//A 


onditions 

25 °C 

-40' 

V CC (V) 

Mm 

Typ 

Max 

Min 

2.0 

1.5 



1.5 

-0.1V 





4.5 

3.15 



3.15 

6.0 

4.2 



4.2 

2.0 



0.5 


-0.1V 





4.5 



1.35 


6.0 



1.8 


l OH = -20//A 2.0 

1.9 



1.9 

Ioh = — 20//A 4. 5 

4.4 



4.4 

l 0H = -20// A 6. 0 

5.9 



5.9 

Ioh = —4. 0mA 4. 5 

4. 18 



4.13 

Ioh = ~5. 2mA • 6. 0 

5. 68 



5. 63 


Iol — 20// A 
Iol — 20// A 
V, = V IH , V,i_ Iol = 20//A 
Iol ~ 4. 0mA 
Iol = 5. 2mA 

V, = 6V 
V, = 0V 

V, = V CC , GND, l o = 0//A 



SWITCHING CHARACTERISTICS (v 



Parameter 

Test conditions 


Maximum clock frequency 


- 

Low-level to high-level and high-level to low-level 

output transition time 


- 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q1 ) 


-i 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q2) 

Cl = 15pF (Note 3) 

- 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q3) 


- 

Low-level to high-level and high-level to low-level 
output propagation time (CK — Q4) 


High-level to low-level output propagation time 
(R d ~ Q1, Q2, Q3, Q4) 
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MITSUBISHI HIGH SPEED CMOS 


M74HC393P 


DUAL 4-STAGE BINARY RIPPLE COUNTER 





MITSUBISHI HIGH SPEED CMOS 


M74HC393P 


DUAL 4-STAGE BINARY RIPPLE COUNTER 


TIMING REQUIREMENTS (v co = 2~6v, r a = -4o~+85"c) 









MITSUBISHI HIGH SPEED CMOS 


M74HC533P 


OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


DESCRIPTION 

The M74HC533 is a semiconductor integrated circuit con- 
sisting of eight D-type latches with 3-state outputs, common 
latch-enable input and output-enable input. 

FEATURES 

• High-fanout 3-state output: (Iol^itiA, I 0 h = — 6mA) 

• High-speed: 13ns typ. (C L =50pF, V CC = 5V) 

• Low power dissipation: 20^W/package (max) 

(V C c— 5V, T a =25°C, quiescent state) 

• High noise margin: 30% of V C c» nnin (V C c=4.5V, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: T a =— 40 — h85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC533 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS533. 

The M74HC533 consists of eight D-type latches with latch- 
enable input LE and output-enable input OE common to all 
circuits 

When LE is high, the signals of data input D will go through 
the latch and be output to inverted output Q. When the 
state of D changes, the state of Q will also change. When 
LE changes from high-level to low-level, the data existing 
immediately prior to the change at D will be stored in the 
latch . 

Even if other inputs are changed when LE is low, the con- 
tents stored in the latch will not be affected. 

When OE is high, all outputs Q will become high- 
impedance state. 


PIN CONFIGURATION (TOP VIEW) 


OUTPUT-ENABLE ^ _ ITl 
INPUT LLi 



D3 — » pr 

OUTPUT Q3 «— 1~9~ 


Vcc 

Q7 OUTPUT 

D7 | 

[ DATA INPUTS 

D6 I 

Q6 | 

OUTPUTS 

Q5 I 

D5 I 

DATA INPUTS 

D4 I 

Q4 OUTPUT 

j-E LATCH-ENABLE 
' Lt INPUT 


Outline 20P4 


A version of the M74HC533 with the same pin connections 
and a noninverted output, the M74HC373, is also available. 


LOGIC DIAGRAM 


OUTPUT- 

ENABLE 

INPUT 


LATCH- 

ENABLE 

INPUT 


OUTPUTS 



DATA INPUTS 
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MITSUBISHI HIGH SPEED CMOS 

M74HC533P 


OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


FUNCTION TABLE (Note 1) 


Inputs 

Output 

OE 

LE 

D 

Q 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Q° 

H 

X 

X 

Z 


Note 1 : Q° : Output state Q before LE changed. 
Z : High impedance 
X : Irrelevant 


ABSOLUTE MAXIMUM RATINGS (t 8 - -40-+85O 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5 h7. 0 

V 

v, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

V 0 

Output voltage 


-0. 5~Vcc+0. 5 

V 

I.K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V o <0V 

-20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pin 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 


RECOMMENDED OPERATING CONDITIONS (r a = - 4 o~+ 85 c) 


Symbol 

Parameter 

Limits 

Unit 

Min 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

v, 

Input voltage 

0 


Vcc 

V 

V 0 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 

tr, t f 

Input risetime, falltime 

V cc = 2. 0V 

0 


1000 

ns 

Vcc = 4. 5V 

0 


500 

V cc = 6. 0V 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 



ELECTRICAL CHARACTERISTICS 


High-level input voltage 


Low-level input voltage 


High-level output voltage 


Low-level output voltage 


llol = 20// A 


High-level input current V| 

Low-level input current Vi 

Off-state high-level output current V t 

Off-state low-level output current V t 

Quiescent supply current Vi 




Limits 

conditions 


25 °C 

— 40~ 

+850 


Vcc(V) 

Min 

Typ 

Max 

Mm 

Ma 


2.0 

1.5 



1.5 


-0.1V 

4.5 

3. 15 



3. 15 



6.0 

4.2 



4.2 



2.0 



0.5 


0. 

-0.1V 

4.5 



1.35 


i.: 


6.0 



1.8 


1. 

Ioh = — 20 ^A 

2.0 

1.9 



1.9 


Ioh = — 20/iA 

4.5 

4.4 



4.4 


Ioh = — 20/iA 

6.0 

5.9 



5.9 


Ioh — — 6. 0mA 

4.5 

4. 18 



4.13 


Ioh = —7.8mA 

6.0 

5.68 



5.63 


Iol = 20 /iA 

2.0 



0.1 


0. 

Iol = 20 ,uA 

4.5 



0.1 


0. 

Iol = 20 /M 

6.0 



0.1 


0. 

Iol = 6. 0mA 

4.5 



0.26 


o.: 

Iol — 7.8mA 

6.0 



0.26 


o. : 


6.0 



0.1 


i. 


6.0 



- 0.1 


-i. 

o = Vcc 

6.0 



0.5 


5. 

o = GND 

6.0 



-0.5 


-5. 

i lo = 0/M 

6.0 



4.0 


40. 



SWITCHING CHARACTERISTICS (v cc = 5v T a = 25C) 
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MITSUBISHI HIGH SPEED CMOS 


M74HC533P 

OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


SWITCHING CHARACTERISTICS (v C c = 2~ev, r a = -40-+85O 






Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

T-85°C 

Unit 




Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 



60 


75 


tTLH 

Low-level to high-level and 


4.5 



12 


15 



high-level to low-level 

C L = 50pF (Note 3) 

6.0 



10 


13 

ns 


2.0 



60 


75 

tTHL 

output transition time 


4.5 



12 


15 





6.0 



10 


13 





2.0 



150 


189 


tpLH 



4.5 



30 


38 




Cl = 50pF (Note 3) 

6.0 



26 


32 




2.0 



150 


189 


tpHL 

Low-level to high-level and 


4.5 



30 


38 



high-level to low-level 


6.0 



26 


32 

ns 


output propagation time 


2.0 



200 


252 

tpLH 

(D- Q) 


4.5 



40 


50 




C L = 150pF (Note 3) 

6.0 



34 


43 




2.0 



200 


252 


tpHL 



4.5 



40 


50 





6.0 



34 


43 





2.0 



175 


221 


tpLH 



4.5 



35 


44 




C L = 50pF (Note 3) 

6.0 



30 


37 




2.0 



175 


221 


tpHL 

Low-level to high-level and 


4.5 



35 


44 



high-level to low-level 


6.0 



30 


37 

ns 


output propagation time 


2.0 



225 


284 

tpLH 

(LE-Q) 


4.5 



45 


57 




C L = 150pF (Note 3) 

6.0 



38 


48 




2.0 



225 


284 


tpHL 



4.5 



45 


57 





6.0 



38 


48 





2.0 



150 


189 


tpLZ 

Output disable time from 


4.5 



30 


38 



low-level and high-level 

C L = 50pF (Note 3) 

6.0 



26 


32 

ns 


2.0 



150 


189 

tpHZ 

(OE- Q ) 


4.5 



30 


38 





6.0 



26 


32 





2.0 



150 


189 


tpZL 



4.5 



30 


38 




C L — 50pF (Note 3) 

6.0 



26 


32 




2.0 



150 


189 


*PZH 

Output enable time to 


4.5 



30 


38 



low-level and high-level 

(OE- Q) 


6.0 



26 


32 

ns 

tpZL 


2.0 

4.5 



200 

40 


252 

50 



C L = 150pF (Note 3) 

6.0 



34 


43 




2.0 



200 


252 


tpZH 



4.5 



40 


50 





6.0 



34 


43 


c, 

Input capacitance 





10 


10 


Co 

Off-state output capacitance 

> 

II 

| LLl 

lo 




15 


15 

PF 

Cpo 

Power dissipation capacitance (Note 2) 




57 






Note 2 : Cp D is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per latch) 
The power dissipated during operation under no-load conditions is calculated using the following formula: 

Pd = Cpo * Vcc 2 * fi~Mcc * V C c 
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MITSUBISHI HIGH SPEED CMOS 

M74HC533P 


OCTAL 3-STATE INVERTING D-TYPE TRANSPARENT LATCH 


TIMING REQUIREMENTS (v co = 2~ev, T a = - 40 ~+ 85 c) 


Symbol 

Parameter 

t w 

Latch enable pulse width 

*su 

D setup time with 

respect to LE 

th 

D hold time with 

respect to LE 


Test conditions 


Vcc(V) 

Mm 

Typ 

Max Min 

2.0 

80 


101 

4.5 

16 


20 

6.0 

14 


17 

2.0 

75 


90 

4.5 

15 


18 

6.0 

13 


16 

2.0 

50 


60 

4.5 

10 


12 

6.0 

9 

I 

11 


40~+85°C 
n I Ma 



Note 3 ! Test Circuit 
INPUT 



i ni it 

ro 1 

> LMJ 1 


JR L = IkfJ 
^ SW 1 

' SW 2 

l 

l r, = ikn 


Parameter 

SW 1 

SW 2 

tTLH? t THL 

tpLHi tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

IpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 












MITSUBISHI HIGH SPEED CMOS 


M74HCS34P 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


DESCRIPTION 

The M74HC534 is a semiconductor integrated circuit con- 
sisting of eight positive edge triggered D-type flip-flops 
with 3-state outputs, common clock input and output-enable 
input. 

FEATURES 

• High-fanout 3-state output: (loL = 6mA, l 0 H = ~6mA) 

• High-speed: 13ns typ. (C L =50pF, Vcc—SV) 

• Low power dissipation: 20/iW/package (max) 

(V C c =5V . T a =25 0 C, quiescent state) 

• High noise margin: 30% of V C c. min (Vcc^^-SV, 6V) 

• Capable of driving 15 LSTTL loads 

• Wide operating voltage range: V C c = 2~6V 

• Wide operating temperature range: T a =— 40 — K85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 


PIN CONFIGURATION (TOP VIEW) 


PUTPUT-ENABLE ~ 


OUTPUT 


DATA INPUTS 


oE-»n~ 
qo«-|T 
DO — IT 
D1 — [T 

Q 1 -|T 

Q 2 — [T- 
D 2 — |T- 
D3 — [T- 
Q 3 — |T- 

GND [TT 


Q0 ut Q7| 
DO D7| 


Q3 CK Q4 

-A. 


20 1 Vcc 

I?) — Q 7 OUTPUT 

Tj — D7 I 

DATA INPI 

D6 I 

J6]— Q6I 
H, _ outputs 

J 5 J — ► Q 5 I 

TTJ — c>5 1 
JU-D4I 

]|] — Q 4 OUTPUT 
ID CK CLOCK INPUT 


DATA INPUTS 


Outline 20P4 


FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC534 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
74LS534. 

The M74HC534 contains eight edge triggered D-type flip- 
flops, sharing common clock input CK and output-enable 
input OE. 

When CK changes from low-level to high-level, the signals 
just previously input at D stores in the flip-flop. 

When output-enable input OE is low, the signals stored in 
the flip-flop will be output to Q. 

When OE is high, all outputs Q will become high- 
impedance state. 


Even if OE is changed, the contents stored in the flip-flop 
will not be affected. 

A version of the M74HC534 with the same pin connections 
and a noninverted output, the M74HC374, is also available. 
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MITSUBISHI HIGH SPEED CMOS 

M74HC534P 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


FUNCTION TABLE (Note 1 ) 


Inputs 

Output 

OE 

CK 

D 

Q 

L 

t 

L 

H 

L 

t 

H 

L 

L 

L 

X 

Q° 

L 

H 

X 

Q° 

L 

i 

X 

Q° 

H 

X 

X 

Z 


Note 1 Q° Output state Q before clock input changed 
Z : High impedance 
X Irrelevant 

t : Change from low to high level 
l ! Change from high to low level 


ABSOLUTE MAXIMUM RATINGS (T a = -40~+85°c ) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0.5 b7. 0 

V 

V, 

Input voltage 


-0. 5~Vcc+0. 5 

V 

Vo 

Output voltage 


—0. 5 — V cc +0. 5 

V 

I.K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < OV 

-20 

mA 

Vo > Vcc 

o 

CM 

lo 

Output current, per output pm 


±35 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±75 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


—65 HI 50 

°C 


RECOMMENDED OPERATING CONDITIONS (T a = -4o~+85°c) 


Symbol 

Parameter 

Limits 

Unit 

Mm 

Typ 

Max 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

“C 

tn t f 

Input risetime, falltime 

< 

o 

o 

II 

c 

< 

__ 

0 


1000 

ns 

Vcc = 4. 5V 

0 


500 

V cc = 6. OV 

2_i 


400 ! 
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MITSUBISHI HIGH SPEED CMOS 


M74HC534P 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


ELECTRICAL CHARACTERISTICS 


Symbol 

Parameter 

1 

Limits 

Unit 

Test conditions 


25 °C 

—40 — H85°C 


V CC (V) 

Min 

Typ 

Max 

Min 

Max 

V, H 

High-level input voltage 

V 0 = 0.1V, V c c-0.1V 
llol = 20// A 

2.0 

4.5 

6.0 

1.5 

3. 15 

4.2 



1.5 

3. 15 

4.2 


V 

Viu 

Low-level input voltage 

V 0 = 0.1V, Vcc-0.1V 
llol = 20//A 

2.0 

4.5 

6.0 



0.5 

1.35 

1.8 


0.5 

1.35 

1.8 

V 

V 0 H 

High-level output voltage 

< 

II 

< 

1 

< 

Ioh = — 20/M 

Ioh = ~ 20//A 

Ioh = —20// A 

2.0 

4.5 

6.0 

1.9 

4.4 

5.9 



1.9 

4.4 

5.9 


V 

Ioh = —6. 0mA 

Ioh = —7. 8mA 

4.5 

6.0 

4. 18 

5. 68 



4.13 

5. 63 


V 0 L 

Low-level output voltage 

< 

< 

X 

< 

Iol = 20// A 

Iol = 20// A 

Iol = 20//A 

2.0 

4.5 

6.0 



0.1 

0.1 

0.1 


0. 1 

0.1 

0. 1 

V 

Iol = 6. 0mA 

Iol = 7. 8mA 

4.5 

6.0 

1 


0. 26 

0. 26 


0. 33 

0. 33 

l|H 

High-level input current 

V, = 6V 

6.0 



0. 1 


1.0 

//A 

I.L 

Low-level input current 

V, = 0V 

6.0 



-0. 1 


-1.0 

loZH 

Off-state high-level output current 

V| = V,H, V IL , Vo = Vcc 

6.0 



0.5 


5.0 

/“A 

loZL 

Off-state low-level output current 

V| = V| H , Vil, V 0 = GND 

6.0 



-0.5 


-5.0 

Icc 

Quiescent supply current 

V| = V CC , GND, l 0 = 0//A 

6.0 



4.0 


40.0 

/uA 


SWITCHING CHARACTERISTICS (v cc = sv. T a = 25c) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

fmax 

Maximum clock frequency 


35 



MHz 

^TLH 

Low-level to high-level and high-level to low-level • 




10 

ns 

Ithl 

output transition time 

C L = 50pF (Note 3) 



10 

tpLH 

Low-level to high-level and high-level to low-level 




32 

ns 

tpHL 

output propagation time (CK — Q) 




32 

tpLZ 

Output disable time from low-level and high-level 

C L = 5 pF (Note 3) 



25 

ns 

tpHZ 

(OE- Q) 



25 

tpZL 

Output enable time to low-level and high-level 

C L = 50pF (Note 3) 



28 

ns 

tpZH 

IO 

1 

|LU 

lo 



28 
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MITSUBISHI HIGH SPEED CMOS 

M74HC534P 

OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


SWITCHING CHARACTERISTICS <Vc C = 2 -ev, i a = -40~+85c) 






Limits 


Symbol 

Parameter 

Test conditions 


25 c C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Mm 

Typ 

Max 

Min 

Max 





2.0 

6 



5 



f max 

Maximum clock frequency 

Cl = 50pF (Note 3) 

4.5 

30 



24 


MHz 




6.0 

35 



28 






2.0 



60 


75 


Itlh 

Low-level to high-level and 


4.5 



12 


15 



high-level to low-level 

C L = 50pF (Note 3) 

6. 0 



10 


13 

ns 


2.0 



60 


75 

1th l 

output transition time 


4.5 



12 


15 





6.0 



10 


13 





2.0 



180 


227 


tpLH 



4.5 



36 


45 




C L = 50pF (Note 3) 

6.0 



31 


39 




2.0 



180 


227 


tpHL 

Low-level to high-level and 


4.5 



36 


45 



high-level to low-level 


6.0 



31 


39 

ns 


output propagation time 


2.0 



230 


290 

tpLH 

(CK-Q) 


4.5 



46 


58 




C L = 150pF (Note 3) 

6.0 



39 


49 




2.0 



230 


290 


tpHL 



4.5 



46 


58 





6. 0 



39 


49 





2. 0 



150 


189 


tpLZ 

Output disable time from 


4.5 



30 


38 



low-level and high-level 

C L = 50pF (Note 3) 

6.0 



26 


32 

ns 


2.0 



150 


189 

tpHZ 

(OE- Q) 


4.5 



30 


38 





6.0 



26 


32 





2.0 



150 


189 


tpZL 



4.5 



30 


38 




C L = 50pF (Note 3) 

6.0 



26 


32 




2.0 



150 


189 


tpZH 

Output enable time to 


4.5 



30 


38 



low-level and high-level 


6.0 



26 


32 

ns 



2.0 



200 


252 

tpZL 

(OE-Q) 


4.5 



40 


50 




C L = 150pF (Note 3) 

6.0 



34 


43 




2.0 



200 


252 


tpZH 



4.5 



40 


50 





6.0 



34 


43 


c, 

Input capacitance 

1 




10 


10 


C 0 

Off-state output capacitance 

o 

> 

II 

| LU 

lo 




15 


15 

PF 

Cp D 

Power dissipation capacitance (Note 2) 




63 






Note 2 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions, (per flip flop) 
The power dissipated during operation under no-load conditions is calculated using the following formula* 

P D = Cpo * Vcc 2 * fi+lcc * Vqc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC534P 


OCTAL 3-STATE INVERTING D-TYPE FLIP-FLOP 


TIMING REQUIREMENTS <v 00 = 2~6v,T a = -4o~+85t) 


Symboi 

Parameter 


Limits 

Unit 

Test condition 


25 °C 

— 40~+85°C 


V CC (V) 

Min 

Typ 

Max 

Min 

Max 

t w 

Clock pulse width 


2.0 

4.5 

6.0 

80 

16 

14 



101 

20 

17 

■ 


tsu 

D setup time with 

respect to CK 

2.0 

4.5 

6.0 

75 

15 

13 

— 


90 

18 

16 



th 

D hold time with 

respect to CK 

2.0 

4.5 

6.0 

50 

- 10 

9 



60 

12 

11 


ns 


Note 3 : Test Circuit 


INPUT V cc OUTPUT V cc 



Parameter 

SW 1 

SW 2 

tTLi-h Ithl 

tpLH» tpHL 

Open 

Open 

tpLZ 

Closed 

Open 

tpHZ 

Open 

Closed 

tpZL 

Closed 

Open 

tpZH 

Open 

Closed 


(1) The pulse generator (PG) has the following 
characteristics (10%~90%). t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance. 


TIMING DIAGRAM 



Vcc 


GND 


Vcc 


GND 


Vqh 


VoL 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4002P 

DUAL 4-INPUT POSITIVE NOR GATE 


DESCRIPTION 

The M74HC4002 is a semiconductor integrated circuit con- 
sisting of two 4-input positive-logic NOR, usable as nega- 
tive-logic NAND gates. 

FEATURES 

• High-speed: 10ns typ. (C L =15pF, V C c = 5V) 

• Low power dissipation: 5^W/package (max) 

(V C c == 5V, T a =25°C, quiescent state) 

• High noise margin: 30 % of V cc , min (V C c = 4.5V, 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V c C =2~6V 

• Wide operating temperature range: T a =— 40~85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4002 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTLs. 

Buffered outputs Y improve input-to-output transfer charac- 
teristics and reduce to a minimum output impedance varia- 
tions with respect to input voltage variations. 

When inputs A, B, C, and D are low, output Y is high, and 
when at least one of the inputs is high, output Y is low. 


FUNCTION TABLE 


Inputs i 

Output 

A 

N 

Y 

L 

L 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 


N = B + C+ D 


PIN CONFIGURATION (TOP VIEW) 


Y1 — |T 






OUTPUT 

— 



m v cc 



A1 — |T 

iCt 


r~ 

Y2 

OUTPUT 

INPUTS 

bi — ► QT 

_zl 


■Jj" 

IT] — D2 


ci — [T 

— 



TT] •*— C2 



D1 — *[T 




Tol^ B2 

INPUTS 


NC [T 




~9~| — - A2 


GND \T 




T| NC 



Outline 

14P4 







NC : NO CONNECTION 



ABSOLUTE MAXIMUM RATINGS (T a = - 40 ~+ 85 °c) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

V C c 

Supply voltage 


-0. 5 f-7. 0 

V 

v, 

Input voltage 


—0. 5 — Vcc+0. 5 

V 

V 0 

Output voltage 


-0. 5 — Vcc+0. 5 

V 

l|K 

Input protection diode current 

V, < OV 

-20 

mA 

V, > V cc 

20 

loK 

Output parasitic diode current 

V 0 < 0V 

-20 

mA 

V 0 > Vcc 

20 

lo 

Output current, per output pm 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4002P 

DUAL 4-INPUT POSITIVE NOR GATE 


RECOMMENDED OPERATING CONDITIONS d a = -4Q-+85 c) 




Limits 





Mm 

Typ 

Max 


Unit 

Vcc 

Supply voltage 

,2 


6 

V 

v, 

Input voltage 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc | 

'Ll 

T opr 

Operating temperature range 

-40 


+85 

•c 


V cc = 2. OV 

0 


1000 



tr, t f 

Input risetime, falltime V C c = 4. 5V 

0 


500 


ns 


V cc = 6. OV 

0 


400 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4002P 


DUAL 4-INPUT POSITIVE NOR GATE 


SWITCHING CHARACTERISTICS (v cc = 5 v r a = 25C) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

tTLH 

Low-level to high-level and high-level to low-level 

output transition time 

C L = 15pF (Note 2) 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 

output propagation time 



20 

ns 

tpHL 



20 


SWITCHING CHARACTERISTICS (v cc = 2 ~ 6 v,T a = - 40 ~+ 85 c) 





Limits 


Symbol 

Parameter 

Test conditions 


25 °C 

— 40~ 

+85°C 

Unit 




V CC (V) 

Mm 

Typ 

Max 

Mm 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 




C L = 50pF (Note 2) 

6.0 



13 


16 




2.0 



120 


151 


tpLH 

Low-level to high-level and 


4.5 



24 


30 



high-level to low-level 


6.0 



20 


26 

ns 



2.0 



120 


151 

tpHL 

output propagation time 


4.5 



24 


30 





6.0 



20 


26 


C, 

Input capacitance 





10 


10 

pF 

CpD 

Power dissipation capacitance (Note 1 ) 




31 




PF 


Note 1 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions (per gate) 
The power dissipated during operation under no-load conditions is calculated using the following formula - 
Pd = Cpo * Vcc 2 * f i I I cc * Vcc 


Note 2 : Test Circuit 


INPUT V cc OUTPUT 



(1) The pulse generator (PG) has the following 
characteristics (10%~90%) t r = 6ns, tf = 6ns 

(2) The capacitance C L includes stray wiring 
capacitance and the probe input capacitance 


TIMING DIAGRAM 



A MITSUBISHI 
ELECTRIC 


2-245 






MITSUBISHI HIGH SPEED CMOS 


M74HC4078P 


8-INPUT POSITIVE NOR/OR GATE 


DESCRIPTION 

The M74HC4078 is a semiconductor integrated circuit con- 
sisting of an 8-input positive-logic NOR/OR, usable as a 
negative-logic NAND/AND gate. 

FEATURES 

• High-speed: 16ns typ. (C L =15pF, V C c = 5V) 

• Low power dissipation: 5/iW/package (max) 

(V C c = 5V, Ta=25 0 C, quiescent state) 

• High noise margin: 30% of V C c. min (V C c == 4.5V ) 6V) 

• Capable of driving 10 LSTTL loads 

• Wide operating voltage range: V CC =2~6V 

• Wide operating temperature range: T a =— 40 — f-85°C 

APPLICATION 

General purpose, for use in industrial and consumer digital 
equipment. 

FUNCTIONAL DESCRIPTION 

Use of silicon gate technology allows the M74HC4078 to 
maintain the low power dissipation and high noise margin 
characteristics of the standard CMOS logic 4000B series 
while giving high-speed performance equivalent to the 
LSTTL. 

Buffered outputs Y and X improve input-to-output transfer 
characteristics and reduce to a minimum output impedance 
variations with respect to input voltage variations. 

When all inputs A through H are low, output Y will become 
high and output X will become low. When at least one of 
the inputs is high, the output Y will become low and the 
output X will become high. 


FUNCTION TABLE 


Inputs 

Outputs 

A 

N 

Y 

X 

L 

L 

H 

L 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

L 

H 


N=B4C4D4E4F4G4H 



LOGIC DIAGRAM 



:a>-| 



IN- 

PUTS 

£1>I_ 

r 

lOi 

~l> ° Y 



e f tv 



OUT- 

PUTS 


fo— / y 









ABSOLUTE MAXIMUM RATINGS (T a = - 40 ~+ 85 °c) 


Symbol 

Parameter 

Conditions 

Ratings 

Unit 

Vcc 

Supply voltage 


-0. 5-4-7. 0 

V 

v, 

Input voltage 


— 0. 5— V C c40. 5 

V 

Vo 

Output voltage 


— 0. 5— V C c4-0. 5 

V 

l.K 

Input protection diode current 

V, < ov 

-20 

mA 

V, > Vcc 

20 

loK 

Output parasitic diode current 

v 0 < ov 

-20 

mA 

Vo > Vcc 

20 

lo 

Output current, per output pin 


±25 

mA 

Icc 

Supply/GND current 

Vcc, GND 

±50 

mA 

Pd 

Power dissipation 


500 

mW 

Tstg 

Storage temperature range 


-65 — hi 50 

°C 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4078P 



RECOMMENDED OPERATING CONDITIONS (T a = - 4 o~+ 85 c) 



Paiai 


Limits 




i«t«i 

Min 

Typ 

Max 

Unit 

Vcc 

Supply voltage 

2 


6 

V 

V, 

Input voltage 

0 


Vcc 

V 

V 0 

Output voltage 

0 


Vcc 

V 

T opr 

Operating temperature range 

-40 


+85 

°C 



V CC = 2.0V 

0 


1000 



Input risetime, falltime 

> 

\\ 

O 

> 

0 


500 

ns 



Vcc = 6. OV 

0 


400 



ELECTRICAL CHARACTERISTICS 







Limits 



Symbol 

Parameter 

Test conditions 


25 °C ! 

— 40~ 

+85°C 





Vcc(V) 

Min 

Typ 

Max 

Min 

Max 





2.0 

1.5 



1.5 




V 0 = 0.1V, Vcc 

-0.1V 







V,H 

High-level input voltage 



4.5 

3.15 



3.15 




1 1 0 1 = 20pA 












6.0 

4.2 



4.2 






2.0 



0.5 


0.5 



V 0 = 0.1V, V cc - 

-0.1V 







v, L 

Low-level input voltage 



4.5 



1.35 


1.35 



llol =20M 












6.0 



1.8 


1.8 




Ioh = — 20 /M 

2.0 

1.9 ! 



1.9 





Ioh = “ ’ 20 /M 

4.5 

4.4 



4.4 


Vqh 

High-level output voltage 

< 

II 

< 

< 

X 

Ioh = — 20/M 

6.0 

5.9 



5.9 





Ioh = “ 4 . 0 mA 

4.5 

4. 18 



4. 13 





Ioh = —5. 2mA 

6.0 

5.68 



5 . 63 





l OL = 20/M 

2.0 



0. 1 


0. 1 




Iol = 20/M 

4.5 



0. 1 


0. 1 

VoL 

Low-level output voltage 

< 

II 

< 

X 

< 

Iol = 20 v A 

6.0 



0.1 


0. 1 




Iol = 4 . 0 mA 

4.5 



0 . 26 


0 . 33 




Iol = 5. 2mA 

6.0 



0.26 


0 . 33 

I.H 

High-level input current 

V, = 6V 


6.0 



0. 1 



1 1 L 

Low-level input current 

< 

o 

< 


6.0 



-0. 1 


- 1.0 

Icc 

Quiescent supply current 

V, = Vcc, GND, 

l 0 = 0/uA 

6.0 

! 


1.0 


10 . 0 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4078P 


8-INPUT POSITIVE NOR/OR GATE 


SWITCHING CHARACTERISTICS ( v C o = sv. T a = sc ) 


Symbol 

Parameter 

Test conditions 

Limits 

Unit 

Min 

Typ 

Max 

TfLH 

Low-level to high-level and high-level to low-level 

output transition time 

Cl = 15pF (Note 2) 

' 



10 

ns 

tTHL 



10 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A ~ H — Y) 



22 

ns 

tpHL 

■ -1 


22 

tpLH 

Low-level to high-level and high-level to low-level 
output propagation time (A ~ H — X) 



24 

ns 

tpHL 



24 


SWITCHING CHARACTERISTICS (v cc = 2~ev, r a = - 40 -+ 85 O 





Limits 


Symbol 

Parameter 

Test coditions 


25 °C 

— 40~ 

+85°C 

Unit 




Vcc(V) 

Mm 

Typ 

Max 

Min 

Max 





2.0 



75 


95 


tTLH 

Low-level to high-level and 


4.5 



15 


19 



high-level to low-level 


6.0 



13 


16 

ns 



2.0 



75 


95 

tTHL 

output transition time 


4.5 



15 


19 





6.0 



13 


16 





2.0 



130 


165 


tpLH 

Low-level to high-level and 


4.5 



26 


33 



high-level to low-level 

Cl = 50pF (Note 2) 

6.0 



22 


28 

ns 


output propagation time 

2.0 



130 


165 

tpHL 

(A~ H- Y) 


4.5 



26 


33 





6.0 



22 


28 





2.0 



140 


175 


tpLH 

Low-level to high-level and 


4.5 



28 


35 



high-level to low-level 


6.0 



24 


30 

ns 


output propagation time 


2.0 



140 


175 

tpHL 

(A~ H - X) 


4.5 



28 


35 





6.0 



24 


30 


c, 

Input capacitance 





10 


10 

PF 

Cpo 

Power dissipation capacitance (Note 1 ) 




75 


i 


PF 


Note 1 : C PD is the internal capacitance of the 1C calculated from operation supply current under no-load conditions. 
The power dissipated during operation under no-load conditions is calculated using the following formula 
Pd = Cpd * Vcc 2 * fi“Mcc * Vcc 
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MITSUBISHI HIGH SPEED CMOS 

M74HC4078P 


8-INPUT POSITIVE NOR/OR GATE 








CONTACT ADDRESSES FOR FURTHER INFORMATION 


JAPAN = ' = - — = — - 

Semiconductor Marketing Division 
Mitsubishi Electric Corporation 
2-3, Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Telex 24532 MELCO J 

Telephone. (03)218-3473 
(03) 218-3499 
Facsimile- (03)214-5570 

Overseas Marketing Manager 

Kita-ltami Works 

4-1, Mizuhara, Itarm-shi, 

Hyogo-ken 664, Japan 
Telex: 526408 KMELCO J 

Telephone: (0727)82-5131 
Facsimile: (0727) 72-2329 

HONG KONG = = -- ■■ ■ 

Ryoden Electric Engineering Co., Ltd. 
22nd fl., Leighton Centre 
77, Leighton Road 
Causeway Bay, Hong Kong 
Telex: 73411 RYODEN HX 

Telephone: (5) 7907021 
Facsimile: (852) 123-4344 

SINGAPORE — = 

MELCO SALES SINGAPORE PTE 
LTD. 

230 Upper Bukit Timah Road #03-01/ 
15 

Hock Soon Industrial Complex 
Singapore 2158 
Telex RS 20845 MELCO 

Telephone: 4695255 
Facsimile 4695347 

TAIWAN = — — - - 

MELCO TAIWAN CO , Ltd 
6th fl., Chung-Ling Bldg , 

363, Sec. 2, Fu-Hsing S Road, 

Taipei, R.O C. 

Telephone- (704) 0247 
Facsimile. (704) 4244 

U.S.A. — — - - ■ - — - - 

NORTHWEST 

Mitsubishi Electronics America, Inc. 
1050 East Arques Avenue 
Sunnyvale, CA 94086, USA 
Telex 172296 MELA SUVL 

Twx: 910-339-9549 

Telephone: (408) 730-5900 
Facsimile- (408) 730-4972 

SOUTHWEST 

Mitsubishi Electronics America, Inc 
991 Knox Street 
Torrance, CA 90502, U S.A 
Telex- 664787 MELA TRNC 

Telephone- (213)515-3993 
Facsimile (213)324-6578 


SOUTH CENTRAL 
Mitsubishi Electronics America, Inc. 
2105 Luna Road, Suite 320 
Carralton, TX 75006, USA 
Telephone (214)484-1919 
Facsimile: (214) 243-0207 

NORTHERN 

Mitsubishi Electronics America, Inc 
15612 Highway 7 #243 
Minnetonka, MN 55345, U.S.A. 

Telex: 291115 MELA MTKA 

Telephone. (612)938-7779 
Facsimile: (612)938-5125 

NORTH CENTRAL 

Mitsubishi Electronics America, Inc. 

799 N. Bierman Circle 

Mt. Prospect, IL 60056, U S.A 

Telex: 270636 M ESA C H I M PCT 

Telephone- (312) 298-9223 

Facsimile: (31 2) 298-0567 

NORTHEAST 

Mitsubishi Electronics America, Inc. 
200 Unicorn Park Drive 
Woburn, MA 01801, U.SA. 

Telex: 951796 MELA WOBN 

Twx: 710-348-1229 

Telephone: (617)938-1220 
Facsimile: (617)938-1075 

MID ATLANTIC 

Mitsubishi Electronics America, Inc 
Two University Plaza 
Hackensack, NJ 07601, U.SA. 

Telex 132205 MELA HAKI 

Twx: 710-991-0080 

Telephone: (201)488-1001 
Facsimile (201)488-0059 

SOUTH ATLANTIC 
Mitsubishi Electronics America, Inc 
6575 The Corners Parkway 
Suite 100 

Norcross, GA 30092, USA. 

Twx- 91 0-380-9555 

Telephone. (404)662-0813 
Facsimile: (404) 662-5208 

SOUTHEAST 

Mitsubishi Electronics America, Inc 
Town Executive Center 
6100 Glades Road #210 
Boca Raton, FL 33433, USA 
Twy 510-953-7608 

Telephone: (305) 487-7747 
Facsimile: (305) 487-2046 


WEST GERMANY : — - — - 

Mitsubishi Electric Europe GmbH 
Headquarters: 

Gothear Str. 6 

4030 Ratingen 1, West Germany 
Telex: 8585070 MED D 

Telephone (02102)4860 
Facsimile: (021 02) 486-1 1 5 

Munich Office: 

ArabellastraGe 31 
8000 Miinchen 81, West Germany 
Telex: 5214820 

Telephone: (089)919006-09 
Facsimile: (089)9101399 

FRANCE - — - = — ~ - = 

Mitsubishi Electric Europe GmbH 
65 Avenue de Colmar Tour Albert ler 
F-92507 Rueil Malmaison Cedex, 
France 

Telex: 202267 (MELCAM F) 

Telephone: (01)7329234 
Facsimile: (01)7080405 

ITALY — — — ~ = - 

Mitsubishi Electric Europe GmbH 
Centro Direzionale Colleoni 
Palazzo Cassiopea 1 
20041 Agrate Brianza l-Milano 
Telephone: (039)636011 
Facsimile. (039)6360120 

SWEDEN = — ■ - ■■ — — — = 

Mitsubishi Electric Europe GmbH 
Lastbilsvagen 6B 
5-19149 Sollentuna, Sweden 
Telex 10877 (meabS) 

Telephone- (08) 960468 
Facsimile: (08) 966877 

U.K. = ■ ~ = : — — 

Mitsubishi Electric (U K.) Ltd. 

Hertford Place, Denham Way, 

Maple Cross, Rickmanworth, Herts, 
WD3 2BJ, England, U.K 
Telex: 916756 MEUKG 

Telephone: (923) 770000 
Facsimile (923) 775282 

AUSTRALIA — — === = 

Mitsubishi Electric Australia Pty. Ltd. 
73-75, Epping Road, North Ryde, 

PO Box 1567, Macquarie Centre, 
NSW., 2113, Australia 
Telex MESYDAA 26614 

Telephone (02) (888) 5777 
Facsimile- (02) (887) 3635 
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